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READY FOR YOUR INSPECTION 


JOHN DEERE 
DIGGER with Straight-Line Drive 


E sure to investigate this new 

John Deere Digger that is 

setting a new standard for gentle 
handling. 


1938 owners say, “We have 
never dug our crop with so few 
bruises.’’ Higher prices were re- 
ceived from buyers—more money 
made on the crop. Even inspec- 
tors say, ‘“‘We never checked in a 


carload of potatoes with less John Deere One- and Two- 
bruises.” Row Angle-Bed Diggers do a 
highly smtisfactory job in al) 
conditions. .Hitches for big va- 

In addition to gentler handling, riety of tractors. 


the new John Deere Diggers bring 
you all the latest developments in- 
cluding straight-line power trans- 
mission, one-man operation, posi- 
tive traction power lift, and, of 
course, John Deere strength and 
simplicity. 


Call on your John Deere deal- 
er. Write today for free litera- 
ture. Address John Deere, Mo- 
line, Ill., Dept. PD-59. 


State type of power—horse or , full line, 


JOHN DEERE 


More Than 50 Years of Service to Potato Growers 
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To keep a soil rich in humus, plow down heavy cover 


crops. 


cover crops. 


On the Frank Danser farm at Cranbury, 


N. 


disced in after digging potatoes, and a rye 
eover crop was planted. In April the dry- 
weight yields, including roots to a depth of 
3 inches, were 


With CY ANAMID—5,000 pounds per acre. 
Without CY ANAMID—2,600 pounds per acre. 


Fertilize Your Cover Crops With 
Granular ‘Aero’ Cyanamid 


Mr. Potato Grower --- 


To produce high yields and fine quality, potatoes must 
be grown on humus-rich soil. 


GRANULAR ‘AERO’ CYANAMID grows heavy 


J., GRANULAR ‘AERO’ CYANAMID was 


AMERICAN CYANAMID COMPANY 


30 ROCKEFELLER PLAZA NEW YORK, N.Y. 
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MERCK CORROSIVE SUBLIMATE 


....HEAD START TO HEALTHY POTATOgs 


OTHER MERCK CHEMICALS FOR THE GROWER 


Yellow Oxide Mercury * Formaldehyde * Copper Oxide Req 
Hormodin (Available in powder and liquid form) 


Hormodin is the root-forming chemical developed by 
The Boyce Thompson Institute for Plant Research, Inc. 


Write for descriptive literature 
MERCK & CO.INC. Manufacturing Chemists RAHWAY, N.], 
NEW YORK PHILADELPHIA ST. 


The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 
More Boggs Graders in use than all other makes 


combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 99%% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 
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Manufacturers of various forms 
of ime and limestone preducts. 
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if we can be of any help to you, 
please write us for free information 
and literature on how to fertilize 
your crops. 


START PLAN 
FOR NOW 


It is not too early to start making your plans 
for 1940. During your digging, grading, storing, 
and selling operations, check the results to see if 
they measured up to what you had in mind for 
this year’s crop. If yield and quality were disap- 
pointing and if you got a smaller percentage of 
No. 1’s, it is quite probable that you did not use 
enough potash last spring. Decide now to include 
enough of this important plant food in your fer- 
tilizer next year to fully meet the needs of your 
crop. 


Potatoes are greedy feeders on potash. They 
remove from the soil more potash than nitrogen 
and phosphoric acid combined. For a good crop, 
soil and fertilizer must supply at least 200 lbs. of 
available potash (K.,0) per acre. Ask your coun- 
ty agent or experiment station how much your 
soil will supply. Your fertilizer dealer or manu- 
facturer will tell you how little it will cost to make 
up the difference. 


American Potash Institute, Inc. 


Investment Building Washington, D. C. 
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START PLAN 
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If we can be of any help to you, 
please write us for free information 
and literature on how to fertilize 
your crops. 


It is not too early to start making your plans 
for 1940. During your digging, grading, storing, 
and selling operations, check the results to see if 
they measured up to what you had in mind for 
this year’s crop. If yield and quality were disap- 
pointing and if you got a smaller percentage of 
No. 1’s, it is quite probable that you did not use 
enough potash last spring. Decide now to include 
enough of this important plant food in your fer- 
tilizer next year to fully meet the needs of your 
crop. 


Potatoes are greedy feeders on potash. They 
remove from the soil more potash than nitrogen 
and phosphoric acid combined. For a good crop, 
soil and fertilizer must supply at least 200 lbs. of 
available potash (K,0) per acre. Ask your coun- 
ty agent or experiment station how much your 
soil will supply. Your fertilizer dealer or manu- 
facturer will tell you how little it will cost to make 
up the difference. 
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taining full directions for treating / 
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POTATOES 
WERE 


FERTILIZED 


AMMU- PHUS 
iT IS MORE THAN A 


that those regions — North, South, 


East, and West — which grow the 
most and best potatoes — and pro- 


duce the largest yields — use the 
most ‘Ammo-Phos’ in formulating 


fertilizers. 
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BACTERIAL WILT AND SOFT ROT 


sacterial wilt and soft rot has been responsible for serious losses 
in widely separated potato areas and every effort should be made to 
sce that it does not become more widespread. Racicot in Canada, Bonde 
in Maine, Burkholder in New York and Eddins in Florida have made 
valuable contributions to our knowledge of the di case. The informa- 
tion available as the result of their researches has been of very great 
value in guiding our efforts to eradicate this threat to the crop. 

In our endeavor to prevent the spread of this discase we must not 

overlook the valuable contributions made by tho-e in charge of seed 
potato certification. In one of the northeastern states, for example, 
in the Spaulding Rose variety, twenty-eight per cent of the acreage was 
rejected because of this disease in 1937. In 1938, only 3.3 per cent of 
the acreage planted with this variety showed any of the trouble. Dras- 
tic action on the part of the certification officials was responsible for 
bringing about this reduction. Two years ago when the seriousness of 
this disease was first fully appreciated, the: certification authorities 
agreed to reject any field in which the disease was found. This year, 
despite the fact that many fields entered for certification passed all 
other requirements they were rejected because as few as one or two 
plants infected with bacterial wilt and soft rot -were found. This 
required a high degree of courage on the part of the certification off- 
cials since it resulted in a serious loss to the seed growers. 
All those intere ted in the potato industry appreciate what the men 
in charge of seed potato certification are doing to produce good seed 
potatoes. These men are on the firing line. It is they who must see 
that the recommendations of the research workers are carried out. In 
some cases in their efforts to do so their jobs are in jeopardy. If they 
are to succeed in their efforts to produce high class seed potatoes they 
must continue to have the advice and support of the plant patholo- 
gists. 
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THE INFLUENCE OF ACID-FORMING AND NON-ACID- 
FORMING FERTILIZER ON THE DEVELOPMENT 
OF POTATO SCAB 


Harotp T. Cook anv T. J. NuGEeNt 


Virginia Truck Experiment Station, Norfolk, Virginia 


The problem of maintaining soils at the proper reaction for optimum 
yields of potatoes without suffering severe losses from scab has long 
been of paramount importance for Virginia potato growers. The con- 
tinued use of acid-forming fertilizers from 1925 to 1933 caused a gen- 
eral increase in the acidity of unlimed soils on the Eastern Shore to a 
point where yields were rapidly declining. 

Since 1933 the Virginia Truck Experiment Station has recom- 
mended that the soils be limed to bring the reaction to approximately 
pH 5.0 and that this reaction be maintained by the use of non-acid- 
forming fertilizers. Following these recommendations most of the fer- 
tilizer manufacturers have offered only non-acid-forming fertilizers 
for sale except where growers have requested an acid-forming mixture. 

Numerous inquiries have recently been received from growers as 
to whether non-acid-forming fertilizers favor the development of scab. 
Studies were therefore started in 1937 to determine the relation of acid- 
forming and non-acid-forming fertilizers to the amount of scab infec- 
tion on potatoes grown on soils of different reactions. Plats at Onley, 
Virginia that had formerly been used in a liming experiment were used 
for this purpose. The liming experiment had consisted of 38 plats of 
six 200-foot rows each which had received different amounts of six 
kinds of lime over a five-year period. The soil was a Sassafrass 
sandy loam grading into a Keyport sandy loam and the organic 
content averaged about 2.8 per cent. The reaction of the plats ranged 
from pH 4.5 to 5.4. The plats were divided longitudinally for this 
experiment. The acid-forming fertilizer mixture was applied to three 
rows on one side and the same mixture neutralized with dolomitic 
limestone was applied to the three rows on the other side. Four hun- 
dred pounds of ground limestone to the ton were required for neutrali- 
zation. 


Hester recorded the data for both yield and scab in 1937. He 
attempted to determine the relative amounts of scab for each plat as a 
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whole. Since scab occurred only in scattered spots in the field he did not 
give his data (2), but he stated that there were no significant differ- 
ences between the acid-forming and the non-acid-forming fertilizers jp 
the amount of scab. 

Since scab was not evenly distributed over the field, the writers 
recorded the amount of scab and the soil reaction in 1938 in limited 
areas in the middle row of each plat after the potatoes had been plowed 
out so that the data would be more closely related. Whenever possible 
samples of potatoes and soil were taken from a scab-free and a scab- 
infected area in each plat. Each potato sample consisted of the first 
25 potatoes of number 1 size in the selected part of the row and the 


TaBLe 1—Summarised data arranged in order of the pH of 
composite samples of plats 


Acid-forming Fertilizer Non-acid-forming Fertilizer 
pH of pH of | Scab pH of pH of | Scab 
Plat Sample Index Plat Sample | Index 

42 46 0 4.3 4.95 0 
4.35 4.5 0 4.35 4.6 0 
44 49 0 44 46 0 
4.5 46 0 4.45 4.6 0 
4.55 4.5 0 45 5.05 0 
46 4.65 0 455 , 4.55 3 
4.65 4.5 0 5.15 22 
47 4.95 0 46 48 0 
5.1 14 | 47 4.95 0 
4.75 47 0 4.75 49 0 
48 4.65 0 49 5.1 4 
5.35 7 5.15 9 
4.85 5.1 8 4.95 4.95 0 
5.15 7 5.0 4.95 1 
4.95 5.3 3 5.2 3 
5.45 11 5.05 5.0 3 
5.0 5.0 0 5.1 21 
5.05 49 7 5.1 5.05 3 
49 19 52 27 
5.1 4.85 1 \} 5.15 4.55 3 
5.25 10 5.65 38 

5.15 5.05 1 
5.45 53 5.2 5.05 12 
5.2 5.0 5.4 35 
5.55 58 5.25 5.0 9 
5.25 5.2 17 5.25 19 
5.25 2 5.3 5.4 7 
5.3 | 5.0 30 | 5.6 27 
| 5.25 3 | 5.35 5.1 11 
5.35 | 49 2 | 5.2 13 

5.15 10 
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TABLE 2.—Data arranged in order of the pH of the samples 
of small areas 
Acid-forming Fertilizer || Non-acid-forming Fertilizer 
| Number | Aver. | Number _ Aver. 
of Scab Scab of Scab | Scab 
pH Samples | Index Index Samples Index | Index 
4.45 | 0 | 
45 4 0 0 —_ | 
455 1 0 > 
4 | 2 | 2 0.00 4 | 0 0.86 
465 | 3 0 = 
47 1 0 | 
48 1 0 0.00 0 - 0.00 
485 1 0 0 | 
1 1 = 
49 2 0 | 2 0 
| 1 7 | =—_ — 
1 19 | — | 
4.95 2 0 | 3 
— l 1 
ing || 1 3 
5.0 4 0 | 1 0 
| 2 1 | 1 3 
1 2 1 9 | 
1 6 | 
1 11 
1 29 
1 | 30 5.84 — 160 
5.05 1 1 1 o | 
1 3 1 3 
1 | 5 | 1 4 
5.1 1 | 1 4 0 
2 8 1 4 | 
2 14 ! 1 a | 
1 
5.15 1 4 1 0 
1 5 1 2 
1 | 7 1 3 
1 10 1 4 
1 9 
| 1 
52 1 12 | 1 3 
1 17 1 13 
779 1 | @ 9.18 
5.25 1 2 | 1 6 
1 3 ] 1 | 2 
1 10 | 1 17 | 
1 19 | 1 | 9 | 
53 1 3 | 1 | 2B 
5.35 1 7 1225 — — 13.60 
54 0 sai | 1 7 
1 35 
5.45 1 11 15 
1 53 
5.55 1 58 0 _ 
56 0 _ 1 27 
5.65 0 — 40.70 1 38 24.40 
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corresponding soil sample was a composite one taken in the same area 
in which the potato sample was collected. The potatoes were graded 
into four classes according to the amount of scab and these classes were 
given the following numerical values—no scab 0, slightly scabbed 1, 
moderately scabbed 2, and severely scabbed 3. The number of pota- 
toes in each grade was multiplied by the corresponding numerical value 
and the sum of the products was taken as a scab index of the sample. 
The scab index would therefore range from o for no scab to 75 if 
all of the potatoes were severely scabbed. A composite soil sample was 
also taken for the entire plat to determine how much the average plat 
reaction would vary from the soil reaction of the smaller areas. 


The importance of sampling small areas in fields in which scab 
is scattered is demonstrated in table 1 which gives a summary of 
the data arranged in the order of the pH of the plats. It will be noted 
that the reactions of the soil samples from the small areas frequently 
differed widely from the plat reaction. Also the occurrence of scab 
in the plats with reactions of less than pH 4.85 is accounted for in 
all but one case by a less acid reaction of the soil in the small areas in 
which the disease developed. 


The relation of scab development to soil reaction and type of fer- 
tilizer is therefore studied best by arranging the data in the order 
of the reaction of the soil samples of the small areas as was done in 
table 2. These data show that with only two exceptions scab did not 
occur at reactions below pH 4.85 in plats treated with either kind of 
fertilizer. These two exceptions occurred in the non-acid-forming fer- 
tilizer plats at pH 4.55. In each case there were only three slightly 
scabbed potatoes and it is likely that the soil sample did not express the 
true reaction of the soil immediately around these few potatoes. This 
is especially likely since no further scab was found in the non-acid- 
forming fertilizer plats up to pH 4.95. Scab occurred in increasing 
amounts in the acid-forming fertilizer plats as the reaction became 
progressively less acid than pH 4.8 and in the non-acid-forming fer- 
tilizer plats as it became less acid than pH 4.9. This is very easily 
seen from the columns of average scab indexes in which the indexes 
were averaged at intervals of .2 pH. 

The relation between scab and the type of fertilizer is studied 
most conveniently by an examination of the average scab index col- 
umns. These averages show no correlation between the type of fer- 
tilizer and the occurrence or severity of scab. At some points on 
the pH scale there was more scab in the non-acid-forming fertilizer 
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plats and at other points there was more in the acid-forming fertilizer 
plats. 


CONCLUSIONS 


These data demonstrate that it was necessary to study the reac- 
tion of the soil in the vicinity of the potato sample in order to deter- 
mine the relation of the pH to the development of scab. 

The soil reaction data for the small areas corresponding to the 
potato samples indicate that scab did not develop at pH 4.8 or lower 
with either acid-forming or non-acid-forming fertilizer, but that it 
increased progressively in amount and severity as the reaction became 
less acid. 

There was no correlation between scab infection and the kind 
of fertilizer used. The scab index was slightly higher in the non-acid- 
forming fertilizer than in the acid-forming fertilizer plats between pH 
5.05 and 5.35, but it was much higher in the acid-forming fertilizer 
plats at 4.85-5.05 and at 5.4-5.65. 

In view of these results it may be concluded that the occurrence 
and severity of scab are correlated with the soil reaction and that they 
are influenced by the type of fertilizer only to the extent that the fertil- 
izer changes the soil reaction. Since scab is able to develop between pH 
4.85 and 5.0 but not at more acid reactions it will be advisable in the 
future for this Station to recommend soil treatment to adjust the 
reaction to approximately 4.8 instead of 5.0 and then use non-acid- 
forming fertilizers to avoid making the soil more acid. Data obtained 
in the liming experiment at Onley, Virginia (1) indicate that there 
is very little difference in yield at soil reactions between pH 4.8 and 
5.0. 

The use of acid-forming fertilizers may be advisable on soils 
where scab has been prevalent in sufficient amount to materially injure 
the quality of the crop, but their use will not prevent scab until they 
have lowered the reaction of the soil to at least pH 4.8. 
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ADJUSTING pH REACTIONS OF SOILS WITH SULFUR Anp 
LIMESTONE TO CONTROL BROWN ROT OF POTATOES 


A. H. Eppins 
Florida Agricultural Experiment Station, Gainesville, Florida 


INTRODUCTION 


Brown rot or bacterial wilt of Irish potatoes and other solanaceous 
plants, including tomatoes, eggplants, and peppers, is caused by the 
soil-inhabiting organism, Bacterium solanacearum E.F.S. (7). A meth- 
od of controlling this disease by acidifying infested soils has been 
reported from Medan, Sumatra, by Van der Poel (8) and from 
Florida by Eddins (3). In the Florida experiments (3), it was found 
that the causal organism would not survive in artificial media held at 
pH 4.15 or lower, and that the disease was controlled in potatoes, egg- 
plants, and tomatoes when they were grown in soil which had been 
adjusted to pH 4.0 or lower with sulfur and then readjusted to pH 
4.8 or higher with limestone. 

The investigations reported in this paper are a continuation of the 
work reported in 1935 (3) and consist of field tests to (1) determine 
if a single treatment with sulfur and limestone would control brown 
rot longer than one year, (2) study the factors affecting the adjust- 
ment of soil pH reactions, and to (3) determine the kinds and quan- 
tities of sulfur and limestone that may be used to control brown rot 
in soils of different pH reactions. 


Brown Rot Controt anp Potato YIELDS OBTAINED IN Two TyPEs 
oF Sor. TREATED WITH SULFUR AND LIMESTONE 


Control of brown rot of potatoes was reported as having been 

obtained in 1935 at Hastings, Florida, in Scranton fine sand which had 

been treated with 800 pounds of sulfur to the acre in June, 1934, 

and followed by a treatment with 3000 pounds of dolomitic limestone 

on each acre in November of the same year (3). Without additional 

treatment, data obtained from these plots since 1935 show that control 

of the disease has now been maintained four years in Scranton fine 
sand and three years in Bladen fine sandy loam, table 1 and figure 

1. The severity of the disease has varied with the seasons, but tuber 


‘ 
> 
3 
| 
= 
4 
4 


Taste 1.—Effect of treating Scranton fine sand and Bladen fine sandy 
loam between potato crops in 1934 and 1935, respectively, with 
800 pounds of inoculated sulfur and 3000 pounds of dolomitic 
limestone to the acre upon the soil reaction, brown rot 
infection, and yields of potatoes 


__¥ield in Barrels to the 
elt | Healthy 
|. 
an 
SCRANTON FINE SAND 
1935 
chek | 45 | 704 | 27 | 05 | 03 | 08 | | 
| 
Treated | 48 | 08 | 241 145 94 |239 | 234 > 9999.1 
1936 
Check so | 13 | s86 | 388 | 132 | 
Treated | | | 524 | 151 | 675 | 155 | 1110: 
1937 
Check | 49 02 | 463 | 366 | 96 | 462 
Treated | 49 oo | s2s |424 |s25 | 63 | 
1938 
Check 54 1s | 94 450 
Treated 56 | sos |420 | 85 | 55 | 142821 
BLADEN FINE SANDY LOAM 
1936 
Check | 50 a9 | 47a | 244 | 124 | 368 | 
Treated 52 06 | 534 | 145 | 531 | 163 | >9999:1 
1937 
Check | 44 | 00 494 | 125 | 619 | 
Treated | 50 | 00 | 625 | 483 |142 | 96 | 16:1 
1938 
Check | 45 | 254 | 757 | 516 | 48 | 564 
Treated | 49 | 02 | 838 | 781 | 54/835 | 271 | >9990:1 


*Scranton fine sand was treated with sulfur 6/21/34 and Bladen fine sandy 
loam, 7/11/35; limestone was applied in November of these years. 

**Scranton fine sand tested pH 3.6 and Bladen fine sandy loam, pH 38 in 
the summers of 1934 and 1935, respectively, after treatment with sulfur. 

***Based on yields obtained from 50-hill rows replicated 8 to 9 times in 
Scranton fine sand and 10 times in Bladen fine sandy loam. 
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infection has not exceeded 0.8 per cent in the treated soils in any year, 
In untreated Scranton fine sand, tuber infection was 70.4 per cent the 
first year and less thereafter. In Bladen fine sandy loam, infection 
in untreated plots was 21.9 per cent, 0.0 per cent, and 25.4 per cent 
in the first, second, and third years, respectively, whereas infection 
in the treated plots was only 0.6 per cent the first year, and 2.0 per 
cent the third year, none of the disease having appeared the second 
year. The number of barrels’ of healthy tubers obtained from the 
treated soils exceeded that from the untreated every year of the test, 
the increases in yield being greatest in seasons when the disease was most 
severe (6). The yields in 1935 were below normal because of a freeze 
which occurred six weeks after the potatoes were planted and also on 
account of the extremely dry weather during the latter half of the 
growing season. The results obtained, particularly in Bladen fine 
sandy loam where the disease was severe in untreated plots the third 
year, indicate that good control may be maintained with one treatment 


1The weight of a barrel of potatoes is 165 pounds and is equivalent to 275 § 
bushels. 


HEALTHY TUBERS 
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Fic. 1.—Histograms showing a comparison of the yields of healthy and brown rot 
infected tubers produced in two types of soil that had been treated and 
not treated with sulfur and limestone. 
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with sulfur and limestone for at least three or four years if care is 
taken to prevent reinfestation of the soil by the organism being moved 
into it by drainage or irrigation water and by tools used in cultivating 
the land. 


Factors AFFECTING THE ADJUSTMENT OF SoIL REACTIONS 


TIME OF APPLICATION OF SULFUR AND LIMESTONE 


In the first experiments to control brown rot by soil treatment, 
sulfur was applied in the fall and winter but good control of the dis- 
ease was not obtained until the second year after the treatments were 
made (3). After it was observed that these sulfured soils had not been 
adjusted to reactions (pH 4.0 or lower) lethal to the causal organism 
until near the end of the first potato growing season, it was thought 
that good control would have been obtained the first year if the treat- 
ments had been made in the spring or summer of the preceding year 
instead of the fall. Accordingly, in 1934, infested soil was treated 
with like quantities of sulfur in June and November; and the results 
are reported in table 2. In these tests, brown rot was almost completely 
controlled in the first crop of potatoes grown in the soil in which a 
lethal reaction had been established the preceding summer by treat- 
ment with sulfur in June, whereas poor control was obtained in the 
soil sulfured in November but not adjusted to a lethal reaction until 
the following April. The data also show that limestone alone did not 
control brown rot and that the best yield of potatoes was produced in 
soil which had been sulfured in June and adjusted to pH 5.3 by treat- 
ment with limestone in November. 


VARIABILITY IN THE: PH REACTIONS OF SOILS 


Hester (5) reported that soils in Eastern Virginia were more 
acid in late spring and summer than in the winter, but less acid fol- 
lowing heavy rains than after they dried out. Soils at Hastings, 
Florida, also vary in their reaction from season to season and do not 
have the same reaction in the same or different fields on various farms. 
In November, 1937, when pH readings of 620 samples from 130 farms 
(4) were made, the reactions were found to vary from pH 4.4 to 
6.5; 15 per cent of the samples tested pH 4.4 to 4.9; 53 per cent, pH 
5.0 to 5.4; 29 per cent, pH 5.5 to 5.9; and 3 per cent, 6.0 to 6.5. 
From a total of 185 fields sampled, the differences in reaction of 
samples from 2 to 4 locations in a field were pH 0.0 to 0.2 in g1 fields, 
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TABLE 2.—Adjustments of pH reactions and brown rot control obtained 
by treating Scranton fine sand with sulfur and limestone alone 
and in combination with each other* 


Mini- Yield of 
mum Healthy Tubers** 


pH PerC 
Treatment Prior | March | Per Cent} Barrels 
_ to. pH Tuber | to the Due to 
'Planting 1935 (Infection| Acre Treatment 


Check «5.0 50 783 05 


800 pounds of sulfur ap- | 
plied 11/16/34 45 4.2*** 35.5 37 640.0 


Check 49 5.0 70.4 0.8 


800 pounds of sulfur ap- | 
plied 6/21/34 | 35 5.3 08 23.9 2887.5 
3000 pounds of limestone 
applied 11/16/34 


| 
49 | 28.8 136 


3000 pounds limestone ap- | 13.5 —07 
plied 11/16/34 | 


*Potatoes planted 1/18/35 and dug 5/3/35. 
**Obtained from 50-hill rows replicated 6 to 8 times; low yields due to a 
freeze in March followed by extremely dry weather. 
***p)H 3.95 recorded April 16, 1935. 
*#**Not recorded. 


compared with differences of pH 0.3 to 1.1 in the remaining 94 fields. 
When comparisons were made of pH readings of 40 samples which 
had been taken in November, 1937, and 40 samples which had been 
drawn in March 1938, from the same locations on 12 farms, the results 
showed that the soils had become more acid from November to March, 
as the November samples tested pH 4.9 to 5.8 with 52.5 per cent read- 
ing pH 5.3 to 5.8, while the March samples tested pH 4.4 to 5.2. 
Since these data show that the pH reactions of soils vary in different 
locations and from one season to the next, the reactions must be 
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determined immediately before treatment to determine the amount of 
sulfur required to adjust them to pH 4.0 or lower. 


KINDS AND QUANTITIES OF SULFUR 


Within the past four years, plots consisting of the principal types 
of soil in which potatoes are grown in the Hastings section have been 
treated either in the spring or summer with different quantities of 
two kinds of sulfur? and a sample of the data showing the effective- 
ness of each sulfur in changing the pH reactions of these soils within 
three months after they were treated is given in table 3. The inoculated 
sulfur and commercial flour sulfur caused approximately the same 
changes in the pH reaction when applied to Scranton fine sand and 
Bladen fine sandy loam at rates of 400 pounds, 600 pounds, and 800 
pounds to the acre. The average change in reaction produced for 
each 100 pounds of commercial flour sulfur in the four types of light 
sandy soils was approximately pH 0.15 for the 400-pound application 
and pH 0.2, respectively; for the 500-pound, 600-pound, and 8o00- 
pound applications. 

When Bladen fine sandy loam was treated with different quan- 
tities of commercial flour sulfur in June, 1936, the minimum pH reac- 
tion was established in the upper 6 inches within two months, after 
which the soil became more alkaline as shown in table 4. 

Data from tests conducted during the past seven years in which 
infested soils of various pH reactions have been adjusted to reac- 
tions lethal to Bacterium solanacearum are now sufficient to warrant 
the recommendation that certain quantities of sulfur be used to con- 
trol brown rot in the Bladen, Scranton, and Leon types of sandy soils. 
The quantities of sulfur recommended for the treatment of these soils 
with different reactions are given in table 5. Best control of brown 
rot has been obtained from treatments made in May, June, and July. 

Since there may be considerable variability in the reaction of the 
soil in an infested field, depending particularly upon the different 
types of soil present and the high, medium, and low ground, it is 
essential that samples be taken from the representative areas and pH 
readings made so that the proper amount of sulfur, as suggested in 
table 5, may be applied to adjust the entire field to the acidity required 
for brown rot control. If a diagram of the field is prepared before 
soil samples are taken, the location from which each sample is taken 


2According to the manufacturers’ descriptions, inoculated sulfur was defined as 
sulfur which had been inoculated with bacteria which would cause the sulfur to 
be converted rapidly into sulfuric acid after it was incorporated with the soil; and 
commercial flour sulfur was defined as ground sulfur, 99.5 per cent pure, with not 
less than 90 per cent passing 80-mesh screen. 
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TABLE 4.—Changes recorded in the pH reactions of the upper 6 inches 
of Bladen fine sandy loam soil at the end of one, two, and three 
months after treatment on June 1, 1936, with different 


amounts of commercial flour sulfur 


Soil Reaction pH 


| After Treating 
Pounds of 
Sulfur Before | One Two Three 
to the Acre Treating | Month Months ‘Months 
| 
400 5.0 | 4.3 42 4.7 
| | 
600 | 5.1 | 38 38 46 
800 | $3 3.9 3.6 38 
5.0 5.4 5.3 5.2 


TABLE 5.—Quantities of sulfur to the acre to be applied to soils of 
different reactions to adjust them to pH 4.0 or lower 


pH of Soil 


Sample 46) |52 |54 |56 | 58 | 60 | 62 


6.4 


Pounds of 
Commercial 
Flour Sulfur 
to the Acre 


400 | 500 |700 |900 | 1000| 1100! 1200! 1300 


can be noted on the diagram by the same number as is used on the 
container in which the same is placed. The pH readings and the quan- 
tity of sulfur needed to adjust the soil to the required reaction in differ- 
ent locations can then be noted on the diagram which will serve as a 
guide when the field is treated. 


KINDS AND QUANTITIES OF LIMESTONE 


In the first experiments conducted at Hastings (2), yields of 
crops were reduced when grown in several different types of sandy 
soils which had been made acid by treatment with 200 pounds to 1200 
pounds of sulfur to the acre. The heaviest applications of sulfur 
caused the greatest increases in acidity and the greatest reductions in 
yield, 
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In later tests (3), normal yields were produced when sulfured soils 
were adjusted to normal reactions either naturally or by treatment 
with limestone (9). Both calcium and dolomitic limestone, when used 
at the same rates on each acre, were equally effective in changing the 
reactions of these soils (1, 5). In plots of Bladen fine sandy loam and 
Scranton fine sand which had been reduced to pH 3.8 to 3.9 by treat- 
ment with sulfur in the summer, treatments with calcium limestone jn 
November at rates of 1000 pounds, 2000 pounds, and 3000 pounds to 
the acre adjusted the reactions to normal or slightly above (pH 5.0 to 
5.4) by the following March. However, treatment with 3000 pounds 
of limestone on each acre has given greater increases in yields of healthy 
potatoes during the first and subsequent years than treatment with 
lighter applications. 


DISCUSSION 


In fields where tuber infection does not exceed 5 per cent in sus- 
ceptible potato varieties such as the Spaulding Rose, it will probably 
be more profitable to control brown rot by growing one of the resistant 
varieties, Katahdin or Green Mountain (3). In other fields and parts 
of fields where tuber infection exceeds 5 per cent in susceptible vari- 
eties, treating the soil with sulfur and limestone should be a more 
profitable control measure. 


In 1935, bacterial wilt of eggplants and tomatoes was controlled 
in soil which had been treated with sulfur and limestone, but no further 
tests have been conducted to determine if the treatment would control 
the disease in these two crops longer than one year. However, it is 
probable that they will respond to the treatment like potatoes and can 
be grown safely in treated soils over a period of years. 

Brown rot of potatoes has been controlled at Hastings, Florida, 
in Scranton fine sand, Bladen fine sand, and Bladen fine sandy loam 
which have received the sulfur-limestone treatment. It is believed that 
the treatment recommended will control the disease in similar types of 
sandy soils elsewhere; but its use is not recommended on muck, peat, 
loam, and clay types of soil until tests are made on such soils. 

Both cowpeas and crotalaria have proved to be good cover crops 
to grow during the summer on land that was treated with sulfur in 
May, June, and July. Best growth of both crops was obtained when 
the seed was broadcasted on plowed land immediately before the sul- 
fur was applied and disked into the soil. 

It was found that a fine dusting sulfur containing an inert mate- 
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rial which prevented it from lumping could be distributed more uni- 
formly on the land with a fertilizer drill or by broadcasting than ordi- 
nary commercial flour sulfur which lumps. Commercial flour sulfur 
is 99.5 per cent pure and dusting sulfur may contain 5 per cent or 
more inert material; and if the latter is used, the percentage inert 
material should be taken into consideration when calculating the amount 
required to adjust the pH reaction of the soil for the control of brown 
rot. The use of those brands of dusting sulfur which contains lime 
should obviously be avoided. 


SUMMARY 


A single sulfur-limestone treatment controlled brown rot four 
years in Scranton fine sand and three years in Bladen fine sandy loam. 
The treatment was made to the Scranton fine sand in 1934 and to 
the Bladen fine sandy loam in 1935 and consisted of an application 
of 800 pounds of sulfur to the acre in the summer followed by 3000 
pounds of limestone to the acre in the fall. 

Brown rot was not controlled satisfactorily and a low yield of 
potatoes was produced in 1935 in soil which was treated with 800 
pounds of sulfur to the acre in the preceding November. A lethal 
reaction was not produced in this soil until April. On the other hand, 
the disease was controlled and a normal yield was produced in 1935 
in soil adjusted to a lethal reaction by treatment in June, 1934, with 
800 pounds of sulfur to the acre and readjusted to a normal reaction 
by treatment with 3000 pounds of limestone on each acre in November. 

In November, 1937, pH readings of 620 soil samples from the 
same and different fields located on 130 farms of the Hastings potato 
section varied from pH 4.4 to 6.5 with 53 per cent of the samples 
reading pH 5.0 to 5.4. The soils became more acid from November 
to March, as 40 samples drawn in November tested pH 4.9 to 5.8, 
whereas samples from the same locations in March tested pH 4.4 to 
5.2. 

_ Inoculated and commercial flour sulfur when used at the same 
rates to the acre produced approximately the same changes in the soil 
pH reaction. Tests showed that each 100 pounds of sulfur changed 
the reaction approximately pH 0.15 when used at the 400-pound rate 
and pH 0.2 when used at rates of 500 pounds, 600 pounds, and 800 
pounds to the acre. 

Quantities of sulfur are recommended for treating four types of 
sandy soils testing pH 4.4 to 6.4 to adjust them to pH 4.0 or lower for 
control of brown rot. 
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Equal quantities of calcium and dolomitic limestone when applied 
to sulfured soil produced approximately the same changes in the pH 
reactions. Applications of 3000 pounds of limestone on each acre to 
soils which had been reduced to pH 3.8 to 3.9 have given greater 
increases in yields of healthy potatoes than lighter applications. 
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THE COMPARATIVE PRODUCTIVENESS OF SEED 
POTATOES GROWN ON SANDY AND ON PEAT 
SOILS IN CENTRAL WISCONSIN 


A. R. ALBert, R. H. Larson, Ann J. C. WALKER’ 
University of Wisconsin, Madison, Wis. 


INTRODUCTION 


A large proportion of the acreage devoted to potato culture in 
central Wisconsin, about 50,000 acres annually, is on sandy or sandy 
loam soils. This area lies chiefly in Waupaca, Waushara, and Por- 
tage counties, a major portion of it being glacial drift. The lateral 
moraine of the last glacier, running approximately north and south in 


1The writers are indebted to Mr. James P. Jolivette who carried out the 
statistical analysis of the data presented herein and to Dr. James H. Torrie for 
advice rendered in this connection. The investigation was aided by a grant from 
the Federal Works Progress Administration. 
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this region divides the area so that a portion of it lies in the driftless 
area. This region consists, for some distance west of the moraine, of 
a sandy outwash plain, whereas still farther to the west, in the great 
expanse once occupied by glacial Lake Wisconsin, are many thousand 
acres of peat soils, much of which area is still undeveloped but in parts 
of which potato culture is well established. The branch experiment sta- 
tions referred to herein as the Hancock Station and the Coddington 
Station are located, in the first instance, on Plainfield sand on the out- 
wash plain just west of the moraine at Hancock, and, in the second case, 
on peat near Coddington, about 18 miles directly north of Hancock. 

Some years ago one of the potato growers who operates on both 
sand and peat in this district noted that the crop from seed tubers 
grown on peat showed better vine growth and a larger yield than the 
crop from sand-grown tubers. The senior author had made similar 
observations at the Hancock Station when seed tubers from this Station 
and from the Coddington Station were planted in adjoining plots. 
Since some farmers had, in the meantime, observed the same result 
and adopted the practice of using peat-grown seed tubers on their up- 
land soils, experimental work was begun in 1934 to determine whether 
or not this was a consistent difference caused by the effect of the soil 
type upon the productivity of the seed tuber. 

It was realized that many factors other than the soil might enter 
into the cause of subsequent yield differences. Chief among these 
might be the relative amount of virus infection when and where the 
seed was grown. Another factor which might be important is the 
storage environment of the seed tuber. In most instances when strik- 
ing differences between adjacent crops from peat and sand seed were 
observed the two lots had not been stored in one place. From the work 
which has already been done in a number of laboratories it was apparent 
that some of the differences observed might be due to storage environ- 
ment. It was not possible to provide stocks grown on the two soils and 
stored under identical conditions until 1935. 


1934 TRIALS 


These trials were made with a stock of Katahdin secured from the 
branch experiment station at Spooner in the spring of 1933. The lot 
was divided and one portion was increased at Hancock, the other at 
Coddington. The increase lots were stored at the stations where they 
were grown. A part of each increase lot was then planted in 1934 at the 
Hancock Station and at the Coddington Station. There was a definite 
increase in yield at each Station in the crop from the peat-grown seed 
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compared with that from the sand-grown seed. At Coddington th 
peat-grown seed yielded 196 bushels of U. S. No. 1 potatoes to the 
acre as compared with 163 bushels from the sand-grown seed. At 
Hancock on the sandy soil the peat-grown seed produced 162 bushels 
on each acre, whereas the sand-grown seed produced only 106 bushel 

In the same year (1934) a series of four green-manuring plots 
at the Hancock Station was planted with two lots of Cobblers. They 
were not known to have come recently from the same seed source and 
had not been stored in the same cellar during the previous winter, 
However, one had been produced in 1933 on peat at the Coddington 
Station and the other on sand at the Hancock Station. The yields 
on the four plots in 1934 varied greatly, because of the different soil | 
treatments. On each of them, however, the peat-grown seed pro- | 
duced more No. 1 potatoes than did the sand-grown seed. The 4-plot F 
average yields of No. I potatoes were 130 bushels to the acre from the 
peat-grown seed and 103 bushels from the sand-grown seed, an increase 
of 27 bushels in favor of the peat-grown seed. When the total yields 
were compared the increase in favor of peat-grown seed was only 14 
bushels indicating that a lower percentage of No. 2 size and culls was 
produced from the latter. 


1935 TRIALS 


By the spring of 1935 seed lots of three varieties were available, 
each variety having been grown at Coddington on peat and at Hancock } 
on sand in 1934 from an identical stock and stored in the same envir- 
onment during the winter of 1934-35. These seed lots will be referred 
to as Hancock-sand seed and Coddington-peat seed, respectively. Each 
lot was planted on 25 hill single row plots at Hancock, Coddington, 
and Kenosha. The Kenosha location was on black silt loam soil 
in the eastern part of that county. The results of this year’s trials are 
given in table 1. ; 

It will be seen that, with the exception of one trial, the Coddington- 
peat seed of each variety outyielded the Hancock-sand seed and this 
difference of usually 10 per cent or more was maintained at each grow- 
ing location. The 1935 crop at Hancock wi; generally low in yield but 
the differences held throughout, although at Coddington where yields 
were consistently the highest, the Coddington-peat seed yielded best 
in two of the three varieties. The early variety, Irish Cobbler, yielded 
best at Kenosha and the latter part of the season being dry, the late 
varieties were lower in yield. However, the Coddington-peat seed out- 
yielded the Hancock-sand seed throughout in that location. 
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TABLE 1. Comparative yields in 1935 at locations near Coddington, 
Hancock, and Kenosha from seed tubers of several varieties grown 
in each case from identical stock on peat near Coddington and 
on sand near Hancock in 1934. 


Location of Yield | Yield per Acre of No. 1 Size Potatoes 


in Wisconsin) Sand at Hancock | Peat at Coddington 
Bu. Bu. 
Hancock 62 71 
Irish Cobbler Coddington 206 226 
Kenosha 


Hancock 71 
Katahdin Coddington 185 193 
Kenosha 80 06 


Hancock 25 30 
Russet Burbank Coddington 169 153 
Kenosha 


1936 TRIALS 


During 1935 identical seed stocks of four varieties were divided 
and grown on sand at Hancock, on peat at Coddington, and on silt 
loam at Antigo in north central Wisconsin. In the case of two varieties 
increases were made on peat in southern Wisconsin near Delavan, and 
in the case of three varieties on silt loam near Kenosha where yield 
trials of 1935 were conducted. These seed stocks which were stored 
in the same cellar at Hancock, will be referred to as Hancock-sand 
seed, Coddington-peat seed, Antigo-loam seed, Delavan-peat seed, Keno- 
sha-loam seed respectively. In .1936 they were planted in 25-hill 
single-row plots at each of the five locations. At Hancock, Coddington 
and Antigo four replicates in randomized blocks were used; at Dela- 
van and Kenosha one plot of each lot was planted. The data in table 
2 consist of the average yields of replicates for the first three locations 
and the total from single-row plots in the other two. In the cases of 
those locations where replicates were included it was possible to cal- 
culate the minimum significant difference (at the 5 per cent point) 
between seed sources for each location by the analysis of variance 
method. 


In 18 of the 20 comparisons the crop from Coddington-peat seed 
outyielded that from Hancock-sand seed. In 9 of the 10 cases the 
Delavan-peat seed outyielded the Hancock-sand seed. There was no 
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such consistent superiority of the crop from the Antigo-loam seed as 
compared with the Hancock-sand-grown seed. In most cases the dif- 
ferences in favor of the Coddington-peat seed were not significant 
when the data from trials of individual varieties were subjected to sta- 
tistical analysis. When averages of all varieties were thus considered 
the difference in favor of Coddington-peat seed was barely significant 
at Hancock and definitely so at Antigo, whereas at Coddington the aver- 
age yield was actually slightly less. The Delavan-peat seed on the 
basis of averages, did not match the Coddington-peat seed in yield. 
Although the differences in favor of the latter were not always large 


from seed tubers of several varieties grown in 1935 at each of these 
locations, i. e., on sand near Hancock, on peat near Coddington 
and near Delavan, and on silt loam near Antigo 
and near Kenosha. 


TABLE 2. Comparative yields of potatoes in 1936 at five locations in Wiscong 


| Location Yield per Acre of No. 1 Size Potatoes from 
| of Yield Seed Tubers Grown on: 
| Trial 
Variety | (Nearest | Msd* 
_ Town in | Sand at | Peat at Peat at | Silt Loam} Silt Loam 
‘Wisconsin)| Hancock Coddington) Delavan Antigo Kenosha 
Bu. Bu. Bu. Bu. Bu. 
Hancock 33 45 46 39 46 
Coddington I 202 198 184 195 23 
Cobbler Delavan 371 | 385 443 414 353 | 2 
Antigo 165 | 197 190 145 161 
Kenosha 139 132 118 | 
Hancock 21 33 31 35 | 
‘Coddington! 204 195 202 187 | 23 
Katahdin Delavan 333 430 nied 418 320 | 
Antigo 190 207 ns 218 207 | 9 
| Kenosha 126 148 | mae 123 84 of 
| Hancock 44 47 a 52 35 | 
Rural New Coddington 202 195 see 189 150 | ¥ 
Yorker — Delavan 288 333 wu 306 244 | « 
Antigo 199 224 216 155 | 99 
‘Kenosha 108 185 95 
Hancock 19 24 23 22 | 12 
‘Coddington 157 161 163 148 | @ 
Russet Delavan | 320 378 347 284 | 
Burbank Antigo 186 197 193 174 30 
‘Kenosha | 52 55 68 53 | 
Averages Hancock 30.5 37.3 36 | 
of Coddington 190 188 ove 181 a 
Varieties Antigo 185 206 188 


*Difference required for significance. 
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enough to be significant the very definite trend in that direction not 
only in 1936 but also in the two previous seasons justified further study 


in 1937- 
1937 TRIALS 


The trials were continued in 1937 on the same plan. Three vari- 
eties were used. Two of these had been increased in 1936 at five loca- 
tions, one at three locations. In 1937, 25-hill plots were arranged at 
random and replicated three times at each location. The results in 
table 3 represent in each case, the average of replicates. By the 
analysis of variance method the minimum significant difference for 
comparison of lots at each location was calculated. 

When Hancock-sand and Coddington-peat seed were compared the 
former was outyielded in 11 of the 15 comparisons and in 8 cases the 
difference was significant. When Delavan-peat seed was compared 
with Hancock-sand seed it outyielded in only 4 of the 10 cases and in 
only 1 case was the difference significant, while the difference in favor 
of Hancock-sand seed was significant in I case. From a study of the lots 
grown from Delavan-peat seed it was evident that virus infection was 
a factor in reduction of yield. The Coddington-peat seed outyielded 
the Antigo-loam seed in 10 of the 15 comparisons and there was a sig- 
nificant difference in favor of the Coddington-peat-grown seed in 6 
cases. The yield from Kenosha-loam seed was significantly greater than 
that of Hancock-sand seed in 2 of the 10 comparisons whereas the 
reverse was true in an equal number of cases. 

When the averages for all varieties at each station are considered 
the increase in favor of Coddington-peat seed over Hancock-sand seed 
is significant at all locations except Coddington. It should be pointed 
out that a mid-season freeze at this location injured the crop so severely 
that the data therefrom should not carry much weight. The crop from 
seed grown at Delavan, Antigo, and Kenosha compared favorably with 
that from Coddington in only one location for each seed source. 


DIscussION 


This study began through an interest in determining whether or 
not there was a sound basis for the assumption among many central 
Wisconsin growers that peat-grown seed tubers produce a larger crop 
than sand-grown seed tubers from the same area. The question has 
been studied for a period of four years from 1934 to 1937, inclusive, 
and the trials have been extended to north central Wisconsin in one 
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TABLE 3. Comparative yields in 1937 from three varieties of potato at 


locations in Wisconsin from seed tubers grown in 1936 on sand near 
Hancock, on peat near Coddington and near Delavan, and on silt 
loam near Antigo and near Kenosha. 


ioe Yield Yield per Acre of No. 1 Size Potatoes from 
"Trial Seed Tubers Grown on: 
Variety | (Nearest 
Town in | Sand at |_ Peat at Peat at | Silt Loam | Silt Loam 
Wisconsin); Hancock |Coddington| Delavan _ Antigo | Kenosha 
| Bu | Bu. Bu. Bu. Bu. 
Hancock | 106 III 125 123 
Irish Coddington 85 89 75 84 77 \ 
Cobbler Delavan | 412, 427 412 374 379 a 
Antigo 109 149 152 | 148 120 
Kenosha 154 189 156 164 167 | 
Hancock 74 90 me | 
Katahdin | Delavan 318 3 388 | 
Antigo 149 196 186 
Kenosha 1946 214 183 | 
| Hancock | 114 III 85 95 103 = 
Coddington 84 69 83 69 58 | \ 
Rural New Delavan 342 377, 329 314 357 4 
Yorker = Antigo 184 176 189 186 190 7 
| Kenosha 165 178 | 150 159 173 16 
Hancock | 08 110 105 | 08 113 ; 
Averages Coddington 78 72 76 79 68 
of —_— Delavan 357 397 359 371 368 
Varieties | Antigo 147 174 173 171 155 
| Kenosha 171 194 169 153 170 


*Difference required for significance. 


direction and into southeastern Wisconsin in another. A variety of © 


seasonal climatic variations and of soil types has thus been encountered 
and with the use of early, midseason, and late varieties a wide range 
of conditions favoring and limiting production has entered into the 
results. The season of 1934 was a reasonably favorable one for pota- 
toes at both Hancock and Coddington. In 1935 the conditions for 
potato production were fair at these locations but were dry at Kenosha, 
In 1936 drought and high temperatures tended to mask all other pro- 
duction factors at all three locations in contrast to much more favorable 
conditions at Delavan and Antigo. In 1937 production was curtailed 
at Coddington by a frost on the 27th of July which killed back the 
tops of the vines and severely retarded growth about two weeks. In 
the other four locations in 1937 production was fair to good. 
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In spite of this variety of conditions the records show that in 
47 direct comparisons between Coddington-peat seed and Hancock 
sand seed 40 showed a larger yield in the case of peat-grown seed. In 
some cases the differences were slight but in many cases they were 
large enough to be statistically significant. There seems to be little 
doubt that, other factors being equal, the peat-grown seed of central 
Wisconsin may be expected to outyield sand-grown seed from that area. 

When it comes to applying this to peat-grown seed generally the 
data are not sufficient to draw conclusions. Southern Wisconsin Dela- 
van-peat seed compared very favorably with central Wisconsin Codding- 
ton-peat seed in 1936. When it failed to measure up in 1937 it was 
evident that the increase in virus content in the stock from growing 
one year in the southern area was enough, apparently, to offset the ad- 
vantage of its being grown on peat. Likewise growing of seed in Keno- 
sha County seemed to lead to the same tendency. 

When silt-loam-grown seed from north central Wisconsin (Antigo) 
is brought into the comparison it occupies an intermediate position. The 
yields were in favor of Antigo-loam seed 20 times as compared with 
15 times for Hancock-sand seed. The differences were statistically 
significant in favor of Antigo in 5 instances and in 4 cases they 
were in favor of Hancock seed. When compared with Coddington- 
peat seed the yield favored the latter significantly 7 times whereas the 
reverse was true only once. 

It is not implied here that seed potatoes should be grown generally 
on peat soils nor that seed from all peat soils may be expected to out- 
yield seed from mineral soils. There are too many other factors which 
enter into seed production to justify any such implication. The rela- 
tion of location to virus infection is one which may entirely outweigh 
any preference based on soil type.. It is our belief, however, that the 
practice in central Wisconsin is based on sound facts, provided com- 
plications from yellow dwarf or other virus maladies do not become too 
serious to offset the apparent advantage. 

The basis of the greater productivity of the peat-grown seed from 
this area deserves further study and we suggest that the question is 
one which might well be studied in other regions. One common obser- 
vation is the greater vigor of plants from peat-grown seed immediately 
after emergence. This growth advantage is sometimes maintained for 
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several weeks and although it is often masked as the season advances it 
probably is a major factor in the higher yield of tubers. 


ERRATUM 


In the article by Wayne W. Umbreit, in the December issue, pp, 
349-355, the variety “Kittany Cobbler”, should read “Nittany Cobbler”, 
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‘4s Necessary As Sun and Rain” 


FERTILIZERS 


For Any P T. For Any 


Crop Soil 
Made By 


I. P. THOMAS & SON CO. 


Camden, N. J. Factory: Paulsboro, N. J. 


Treating Seeds Saves Crops and Dollars 


AGRICULTURAL YELLOW OXIDE OF 
MERCURY 


For treating Seed Potatoes (Instantaneous Dip) 
and soil disinfection. 


AGRICULTURAL CALOMEL U. S. P. 


Used extensively for treating Cabbage Seed and 
as a soil disinfectant. 


AGRICULTURAL CORROSIVE SUBLIMATE 
U. s. P. 


Rapid dissolving, for treating potatoes and 
various other seeds. 


WOOD RIDGE SOIL DISINFECTANT WR 30 


Controls Damping Off, recommended for to- 
matoes. spinach, beets, peas. 


WOOD RIDGE INSECTODUST 


A non-poisonous dusting insecticide recom- 
mended for truck crops. 


If your dealer cannot supply you, write direct: 


The Wood Ridge Manufacturing Co., Inc. 


Plant and General Offices: ' West of the Rockies: 
Wood Ridge, New Jersey San Francisco, Calif. 
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BETTER GRADING NECESSARY FOR BETTER 
MARKETING 


Many potato growers are convinced that an inefficient marketing 
system is the most important factor contributing to low prices. All 
who have studied the situation agree that the present system of market- 
ing the crop in most states is very much in need of improvement but at 
the same time, they appreciate that no system of marketing could be 
devised which would overcome the handicap of poor quality. 

In many potato growing sections, before growers appropriate 
money to advertise their crop or before a fancy package or a trade 
mark is adopted, serious consideration must be given to ways and 
means of improving the appearance of the graded product. The adop- 
tion of high pressure sales methods will not sell a low quality product. 
This question of quality is largely in the growers’ hands. In many 
cases the appearance of the potato is seriously impaired between the 
time the crop is harvested and it reaches the consumer. This is evi- 
dent from an examination of the results of 21,000 Federal-State ship- 
ping point inspection certificates in Minnesota during the period from 
1931-1935. These certificates revealed that bruises were reported on 94 
per cent and cuts on 79 per cent of the different lots of potatoes in- 
spected. This situation exists in every state. Although it is true that 
damage of this kind cannot be entirely prevented, it is likewise true that 
certain precautions may be taken which will greatly reduce this type of 
injury. If the average potato grower could see his potatoes as they are 
finally exposed for sale in the retail store he would have a better appre- 
ciation of the need of handling his crop with greater care. 

We must continue our efforts to improve marketing methods but 
while we are searching for a more satisfactory system we must, at the 
same time, make greater efforts than have been made in the past to 
improve the quality of our product. This is the first step to be taken 
in developing a satisfactory marketing method. 
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TWENTY-FIVE YEARS IN THE HISTORY OF THE 
POTATO! 


F. A. Krantz 
University Farm, St. Paul, Minn. 


This is the twenty-fifth anniversary of the founding of the 
Potato Association of America, and it may not be amiss to pause 
for a few moments to review our progress and to examine briefly 
the paths that lie ahead of us. The association had an inauspicious 
beginning. In perusing the reports of the first meetings, one is 
impressed by the courage and foresight exhibited by the small group 
who formed the nucleus around which the association was built. 

There was a need for an association of this kind. The passage 
of the Hatch Act 26 years earlier had, by promoting the establish- 
ment of agricultural experiment stations in the various states, placed 
agricultural research on a stable and permanent basis. Since then, 
the results of research have appeared in an ever-increasing volume. 
The founders of the association recognized the need of a medium 
where these results could be discussed, analyzed and disseminated 
for the benefit of the potato industry. 

Presentation of a complete outline of the advances in knowl- 
edge concerning the potato during the past 25 years would lead 


’ either to meaningless generalities or to an arid recital of bare facts, 


both equally unkind to your patience. Furthermore, one may re- 
gard the advances not simply as the establishment of new facts 
or the attainment of temporary goals, but also as the interpreta- 
tion of old facts from new points of view, the recognition of errors 
and misconceptions, the formulation of new methods of approach, 
and the opening up of new fields of endeavor. Advancement in 
knowledge can be likened to a journey. As new regions are ob- 
served, a glimpse is caught of more distant regions. I have, there- 
fore, chosen to limit this discussion to a condensed summary of the 
advances in potato improvement with brief reference to other phases 
in which equal, if not greater, progress has been made. 


Delivered at the 25th Annual Meeting of the Potato Association of 
America in session at the Intermediate Department of the Educational Buil’- 
ing of the Second Baptist Church, Dec. 28 to Dec. 30, 1938. 

1Paper number 1687 of the Scientific Journal series of the Minnesota Agri- 
cultural Experiment Station. 
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Group CLASSIFICATION OF VARIETIES 


The place and importance of varieties in potato production was 
generally recognized throughout the industry 25 years ago. For 
more than 50 years, the growers had been growing and testing the new 
introductions resulting from the epoch-making breeding work jp. 
itiated by Goodrich. Workers were engaged in studying the char. 
acteristics of these varieties and were attempting by a suitable 
grouping or classification to put this information into a usable 
form. This work culminated in the group classification of Ameri. 


can varieties of potatoes made by Dr. Stuart. This was a timely | 


piece of work, and after almost 25 years it is difficult to suggest a 
more appropriate handling of the material. I need not dwell upon 
the importance of this work; benefits which have accrued to the 
potato industry through its wide use are familiar to all of you. 


RELATION OF Virus DISEASES TO PoTATo BREEDING 


It is not surprising that Kohler and Stuart, while engaged in 
observing and classifying potato varieties, began to visualize new 
varieties having a larger number of desirable characteristics and 
became actively engaged in their development. The time was not 
propitious for potato breeding. Before extensive potato breeding 
work was possible, the pathological and heredity significance of 
degeneration of seed stocks, the so-called “running out” of varieties, 
needed clarification. Through the able work of Orton, Shultz, Fol- 
som, and others, the fog in this field began to clear. 

The results of their scientific investigations were immediately 
translated into control measures. Certification of seed stocks was 
initiated in various states. Soon growers were establishing seed 
plots and growing tuber and hill units to facilitate elimination of 
virus diseases and insure maintenance of healthy seed stocks. The 
establishment of sound, sane and practical methods of seed cer- 
tification in the different states can be largely ascribed to the splen- 
did cooperation between members of the association engaged in 
this field of work. The association may well look with satisfac- 
tion on the part it has played in preventing the chaotic conditions 
which might have arisen if a suitable medium for the discussion 
and clarification of factual information and ideas in respect to 
certification had not been available. 
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CLONAL SELECTION 


With the accumulation of knowledge concerning virus dis- 
eases and their influence on seed stocks, there arose a clearer con- 
ception of the place of clonal selection in the improvement of the 
potato. Thereafter, the objective of the grower was to maintain 
healthy seed and he directed his efforts to roguing out the diseased 
units. Investigators modifying their methods of clonal selection to 
eliminate the influence of virus diseases found strains inherently 
different within the varieties. However, improvement of the potato 
through clonal selection suffers from the inability to induce and 
control variation in the desired direction. Sexual breeding supplies 
these features and has replaced clonal selection as the principal 
mode of attack in the improvement of the potato. 


Earty Work LEADING TO THE NATIONAL PoTtaATo BREEDING PROGRAM 


Interest in potato breeding had been stimulated by C. E. Good- 
rich and others to productive efforts between 1850 and 1890. This 
interest gradually declined. Although a number of experiment 
stations began potato breeding work after 1890, most of this work 
was short-lived. An exception was the work begun by Dr. Stuart 
in Vermont, and later continued with the United States Depart- 
ment of Agriculture. It was fortunate that Dr. Stuart continued 
this work during a period when interest was at a low ebb for it 
produced results of permanent value in supplying basic material for 
subsequent improvement work. He felt that sexual breeding would 
be ultimately recognized as a major field for potato improvement 
and the soundness of his convictions are more fully appreciated 
today. 

After writing this, I recalled Kipling’s poem “The Explorer,” 
in which he catches some of the feeling of disappointment which 
frequently besets the pioneer. A thought something like this ran 
through: 

Adapted from Kipling’s The Explorer 


Well I know who'll take the credit— 
All us clever chaps that follow. | 

We'll put out the new varieties— 
Not the varieties that he dreamed of. 
We'll be called the pioneers! 
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In 1930, potato breeding, which had been discontinued 
Minnesota in 1912, was commenced anew. In addition to its prae. 
tical objectives, the work was designed to study the problems jp. 
volved in the application of breeding methods to the improvement 
of the potato. These studies stimulated further interest by demon. 
strating that systematic breeding was possible. The general re. 
vival of interest in potato breeding led in 1929 to the establishment 
of a National Potato Breeding Program. 

With the initiation of this program, the work has had a healthy 
expansion and it may ultimately become comparable in extent to 
that devoted to the improvement of other major crops. The im. 
petus given the work under this program is due, in part at least, to 
the introduction of new varieties. 

These have supplied concrete evidence that improvement can 
be obtained in such characters as yield, earliness, attractiveness of 
tuber, cooking quality and resistance to virus disease, common 
scab, and late blight. Some of the investigational work which has 
led up to the present position may be commented upon. 


BREEDING METHODS 


The results of potato breeding may be considered as some- 
what disappointing when viewed in the light of the potential possi- 
bilities. An explanation may be found in the sparsity of informa- 
tion relative to efficient methods of breeding for particular objec- 
tives. The asexual propagation of the potato affords opportunity 
for progress under a wider choice of methods than with many other 
crops. If the common varieties could be freely crossed, the semi- 
empirical methods employed by Goodrich and others would prob- 
ably have continued to function. The introduction of the Katahdin 
with its viable pollen again affords the amateur breeder an op- 
portunity for producing hybrid seedlings with some chance of dis- 
covering something of value. Nevertheless, the continuing ten- 
dency of commercial varieties to be non-fruitful makes the develop- 
ment of pollen parents with superior germ plasm an essential feature 
of an effective breeding program. At present, there are no gener- 
ally accepted methods for isolating and utilizing superior germ 
plasm. A need exists for studies to supply information which will 
aid in the development of a logical plan of potato improvement. 
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INHERITANCE AND NATURE OF DIFFERENTIAL CHARACTERS 


The mode of inheritance in the potato has received some atten- 
tion. Lunden working mostly with plant colors has supplied evi- 
dence that the type of inheritance is probably auto-tetrasonmic. This 
has furnished a plausible explanation of the puzzling breeding be- 
havior exhibited by some characters. As a working hypothesis, it 
should serve a very useful purpose. It may also serve as a guide 
in the formulation of breeding plans until more information is avail- 
able concerning the mode of inheritance for the important charac- 
ters. There is a need tor studies regarding the nature of differential 
characters. These studies should answer such questions as the 
relative value of different habits of growth, types of branching, high 
and low leaf area, flaccid and rugose surfaces, the metabolic effici- 
ency of different intensities of leaf coloration, the causes of the 
ability to withstand high temperatures, drought, and other extremes 
of weather during the growing season. These problems are of in- 
terest to the breeder and are of equal or greater interest to other 
plant science workers. 


UNFRUITFULNESS OF VARIETIES 


The fruit of the potato is of interest to the breeder because of 
its association with the production of true seed. Pollen sterility, 
as the principal cause of non-fruiting, has been the subject of numer- 
ous investigations. Cytological studies have supplied information 
of a suggestive nature. Attempts to connect pollen sterility with 
the hybrid origin of the potato have found some support in the 
irregularities of chromosome behavior observed in meiosis. Some 
investigators have observed an association between chromosome 
behavior and external factors, particularly temperature. The results 
of inheritance studies suggest a normal behavior of the chromosomes 
when seed is produced. Of interest in this respect is the fruitful 
condition obtained under continuous seed propagation. This sug- 
gests that the non-fruiting condition prevalent in cultivated varieties 
may not be characteristic of the species. Besides pollen sterility 
other characters which tend to restrict fruiting are also more preva- 
lent in the cultivated varieties than in the species as a whole. Be- 
fore a satisfactory answer to the problems associated with fruiting can 
be made, more studies are needed concerning the factors both external 
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and internal which are involved and the relation of fruiting to the 
growth and development of other parts of the potato plant. 

Problems of this kind emphasize the importance of cytological, 
nutritional and physiological studies to the breeder, and serve to illus. 
trate the interdependence of the various phases of potato investigational 
work. 


RESISTANCE TO DISEASES 


The development of types resistant to the late blight organism, 
Phytophthora infestans, is one of the outstanding achievements of the 
past 25 years. The Sebago, which appears to have fair yielding ability 
and a reasonably attractive tuber, withstood the late blight ep‘phytotic 
of 1938 remarkably well. Although there is still room for improve- 
ment in several characters, the Sebago appears to be a distinct step 
forward. Very encouraging results have also been obtained by the use 
of Solanum demissum as a source of almost complete, if not complete, 
immunity to late blight. The high resistance retained in the hybrids of 
this species after several generations of backcrossing to cultivated vari- 
eties instills confidence in the ultimate attainment of immune varieties 
and thus in the elimination of late blight as a major disease of potatoes. 
Equally encouraging is the progress made towards developing varieties 
resistant to the organism causing common scab. Resistance to virus 
diseases is a unique problem. The development of varieties resistant to 
the many strains appears to be a large undertaking, with the present 
resources available for this work. Funds needed to increase the work 
to a point somewhat commensurate with the size of the problem appear 
relatively small when compared with the large sums expended annually 
in only partial control of virus diseases. An active prosecution of this 
work seems wise in view of the resistance to specific viruses observed 
among the cultivated varieties, and the increased number of strains to 
which some of the newer varieties are resistant. The work in breeding 
for disease resistance has advanced despite the fact that we have little 
information concerning the nature of the differential resistance observed 
between individuals. Advancement in this field of knowledge will cut 
across the familiar boundaries of the various sciences. The constantly 
increasing interest in the nature of resistance to disease suggests that 
there will be an increasing emphasis placed on this work. 

Some studies have been made on the relative tolerance and re- 
sistance of potato varieties to the injurious attacks of insects. The 
differences observed between varieties have been small and fre- 
quently associated with differences in age and differentiation of the 
plants. A number of tuber-bearing species of Solanum have been re- 
ported as resistant to certain insects. The freedom of S. polyendium 
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from many of the insects injurious to the cultivated potato indi- 
cates possibilities that are challenging to entomologists and to plant 
breeders. This little-explored field of work appears enticing. I 
would recommend it for consideration to young scientists looking 
for new worlds to conquer. 

One is led to suspect from the progress of the potato breeding 
work during the past 25 years that the inherent possibilities for 
improvement in the cultivated varieties have been barely touched. 
The task of analyzing the material to determine the limits of ex- 
isting variation for the important characters, of isolating the de- 
sirable germ plasm and of combining the well known characters 
has just started. It will be many years before the possibilities for 
improvement within the cultivated potato, S. tuberosum, will be ex- 
hausted. In the meantime the possibilities of utilizing related tuber- 
bearing species of Solanum need not be neglected. 

Our knowledge concerning the number and range of the re- 
lated tuber-bearing species has been greatly extended in recent 
years. Attention was directed to this material by the findings and 
observations reported by the Russian workers. The subsequent 
analysis of this material which is still im progress has shown that 
some characters such as resistance to frost, to certain diseases, and 
to insects, are exhibited by these related species to a higher degree 
than by the cultivated potato. The results already obtained by the 
use of these species particularly S. demissum, have been encouraging 
The difference in chromosome complex existing between tuber-bearing 
species of Solanum offers a field for cytogenetic studies which should 
supply information of value to plant breeders as well as increase 
our knowledge concerning the potato and its close relatives. 

The founders of this association had definite objectives in mind. 
I have discussed the progress during the past 25 years toward one 
of the objectives, namely, the development of new and improved 
varieties. With regard to other phases of potato research, the past 
25 years has witnessed more extensive work and heavier contribu- 
tions to our knowledge. In these fields, the problems awaiting the 
attention of the research worker are as numerous and as enticing 
as those indicated for potato breeding. As a medium for the dis- 
cussion, analysis, and clarification of problems, for the dissemina- 
tion of the findings of research and for the translating of this in- 
formation into sound production practices, this association has 
functioned extremely well. In this respect, it has in part fulfilled 
the unanimous opinion of its founders that “it could be of in- 
estimable value in promoting the potato industry in all its phases.” 
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THE ROLE OF GREEN MANURES IN POTATO 
PRODUCTION 


E. R. Purvis anp J. M. BLuME 
Virginia Truck Experiment Station, Norfolk, Va. 


Previous papers from this station (1, 2) have presented data show. 
ing that the light sandy soils of the Virginia Coastal Plain respond read. 
ily to the addition of organic matter in the form of green manures, 
Where crops of sorghum, soybeans, or a mixture of the two crops, 
are ploughed under in the fall, a marked increase in yield of potatoes 
is obtained the following spring. This fact is well illustrated in table 
I which presents yield data for the sixth year from a series of green 
manure plats located on a soil which is classed as a mixture of Norfolk 
and Sassafras sandy loams but which has a heavier subsoil than is com- 
mon to either of these soils. 


TABLE I—VYield of prime potatoes from green manure plats 


FIELD 1 
a BUSHELS PER ACRE PER CENT INCREASE 
1938 6-year Average 6-year Period 
Cash Crop 113 119 
Soybeans cut for hay 99 123 3 
Soybeans 152 156 31 
Soybeans and sorghum 153 155 30 
Sorghum 149 156 31 
Sorghum + nitrogen* 152 | 158 33 


*250 pounds on each acre of nitrate of soda or sulfate of ammonia when 
crop is turned under. 

The tests were conducted on 1/25 acre plats and each treatment 
was replicated five times. The green manure and cash crops were 
grown in the summer and fall of the year, followed by a potato crop 
the following spring. All plats were fertilized for potatoes with a 
6-6-5 mixture at the rate of 2000 pounds to the acre. The cash crops, 
kale and collards, received additional fertilizer at the rate of 1000 
pounds of 5-8-5 to the acre while the green manure crops received no 
additional fertilizer. 

The data in table 1 indicate that the maximum average yield of 
potatoes that can be expected from this soil is approximately 150 bush- 
els on each acre and that this yield may be maintained by the use of 
any of the four rotations in which green manures are utilized. The 
non-legume proved entirely as satisfactory as did the legume, indicat- 
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ing that the nitrogen supplied was not the most important factor. This 
js substantiated by the yields from the plats where nitrogen was added 
to the sorghum before ploughing under, no significant increase in yield 
resulting from the additional nitrogen. 

Although the yields from the green manure plats for 1938 are 
approximately the same as for the six year average, the 1938 yields 
from. the plats where cash crops were grown, and where the soy- 
beans were harvested for hay, are significantly below the six year aver- 
age. This indicates that the soil in these plots contained considerable 
organic matter when the experiment was begun and that the yields are 
being progressively lowered as the organic matter originally present is 
decomposed. The average organic carbon content of these plats at 
present is .93 per cent while the plats receiving green manures average 
1.10 per cent. The plats from which the soybeans were harvested for 
hay produced a slightly higher average yield of potatoes over the six 
year period than did the plats where cash crops were grown. How- 
ever, it will be noted that this was not true in 1938. Here the cash 
crop plats have produced a significantly higher yield. Similar results 
were obtained in 1937 and are no doubt due to the fact that a crop 
of soybeans removes greater amounts of nutrients from the soil than does 
a crop of kale or collards, the cash crops grown in this experiment. 

The green manure crops were omitted from the rotations dis- 
cussed above after the 1938 crop was harvested and the plats were all 
planted to kale. Potatoes will be planted again in the spring of 1939 
to determine the residual effect of the organic matter incorporated into 
the soil over the six year period of the study. 

Table 2 presents the results for the first year fpom a green manure 
experiment conducted on a light Sassafras sandy loam. The organic 
carbon content of this soil is very low averaging only .68 per cent. 
In this series all treatments were replicated four times and corn was 
used as a cash crop. Each plat was 1/40 of an acre in size. 

Because of the low fertility level of this soil a very poor growth 


TABLE 2.—Yield of prime potatoes from green manure plats 


FIELD 2 
ROTATION BUSHELS PER ACRE | PER CENT INCREASE 
Cash crop 159 — 
Soybeans 187 18 
Sorghum 187 18 
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of both soybeans and sorghum was produced the first year and th 
increase in yield of potatoes due to the green manure rotation is ng 
so great as would be expected. However, because of its loose tex. 
ture, this soil is much better adapted to the growing of potatoes than wa 
the soil in field 1. This is reflected in the yields, the cash crop play 
of this field having approximately the same yield as did the green map. 
ure plats in field 1. Again it will be noted that the legume produced 
no greater increase in yield than did the non-legume. 


A CoMPARISON OF THE VALUE OF FRESH AND RESIDUAL 
OrGANIC MATTER 


A study of the data from the plats of fields 1 and 2 on the basis of 
the organic carbon content of the individual plats brings out some inter. 
esting points. The data presented have shown that over a six-year 
period, plats receiving green manures have produced 30 per cent more 
potatoes than have plats continuously planted to cash crops. This is as 
would be expected from accepted theories regarding the value of main- 
taining as high an organic matter content in the soil as possible. How. 
ever, the yields from the individual plats have produced evidence that 
the increase in yield is not due to the mere presence of the organic mat- 
ter in the soil but to its presence in a readily decomposable state. This 
is shown in table 3 where the cash crop and green manure plats from 
both fields are classed according to their present organic carbon cor- 
tent as determined by chemical analysis. 


TABLE 3.—Influence of fresh and residual organic matter upon the 
yield of prime potatoes 


CASH CROP GREEN MANURE 
Per Cent 
Increase 
Per Cent | Bushels Bushels , Green Manures 
Organic | Primes |PerCent| Primes | Per Cent over 
Carbon /|Per Acre|Increase| Per Acre | Increase Cash Crops 
Field .78—1.00 97 _— 140 —_ 44 
1 1.00—1.62 113 16 161 15 42 
Field 50— 60 159 178 12 
2 60— .75 166 4 181 2 9 
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The above results indicate that the greatest value of organic matter 
in the soil lies in its release of plant nutrients to the soil solution through 
decomposition. Within the same treatments in field 1, plats having an 
organic carbon content between 1.00 and 1.62 per cent have produced a 
15 per cent increase in yield over plots having less than 1.00 per cent 
organic carbon. However, the addition of fresh organic matter to plats 
of similar organic carbon contents in the same field has produced a 
4o per cent increase in yield over the cash crop plats. An average 
green manure crop of soybeans or sorghum adds to the soil approxi- 
mately 3 tons of dry organic material. Caiculated on the basis of 
2,000,000 pounds of surface soil to the acre, this increment in organic 
matter content amounts to .3 of one per cent, or an increase of approxi- 
mately .15 per cent in organic carbon content. This figure is less than 
the difference between the high and low organic matter plats listed in 
table 3. Over a six-year period the green manure plats of table 1 
have received approximately 18 tons of organic material, or sufficient 
organic carbon to increase their content of this element by .9 per cent. 
Actually, the organic carbon content of these plats has been increased 
by only .2 per cent when compared with the cash crop plats, and this 
increase is of slight significance when one considers that the organic 
matter originally present in all plats has undergone some decomposi- 
tion over the six-year period, and that this decomposition has probably 
been greater in the cash crop plats than in the plats receiving fresh 
organic materials annually. One must conclude from these data that 
at least 80 per cent of the organic materials added to these plats over a 
six-year period have undergone mineralization. 


THE Rote or GREEN MANURES IN PLANT NUuTRITION 


The modern conception of the role of organic matter in soil man- 
agement may be divided into two parts, the chemical or nutritional, 
and the physical. The physical theeries deal with the effects of the 
organic matter upon the structure and water relationships of the soil, 
whereas the chemical theories attribute the value of organic materials 
to the plant nutrients which they release upon decomposition by the 
soil microbes. Both of these properties have been stressed by workers 
in this field and both are considered important. However, when one 
considers the actual amount of plant nutrients added to the soil by a 
green manure crop, it is not necessary to look elsewhere for an explana- 
tion of the beneficial effect upon plant growth noted. Table 4, taken 
from data presented by Hester and Shelton (1), is an excellent illustra- 
tion of this point. 


4 

| 

it | | 

q 
| i 
~ 
q 
|! 


36 THE AMERICAN POTATO JOURNAL « i Vol. 16, 


TABLE 4.—Plant nutrients absorbed by cover crops 


Pounds Per Acre 
Crop Average Yield |Nitrogen| CaO MgO K,0O° P.O, 
Sorghum 8,331 146 58 47 106 |* 47 
Soybeans 5,187 184 110 45 85 M4 
Mixture 6,756 186 95 49 99 42 


Green manure crops of soybeans and sorghum add to the soil plant 
nutrients approximately equivalent to 2,000 pounds of a 7-2-5 fertilizer 
to the acre. In addition considerable amounts of calcium and magnes- 
ium are added in a readily available form. The greater portion of 
these nutrients will be available to the succeeding crop during its period 
of growth as the fresh organic material is decomposed. In other words, 
soybeans and sorghum, both gross feeders mine the soil and store its 
nutrients for the following cash crop. 


SUMMARY 
Data are presented showing the beneficial effect of green manure 
crops of soybeans and sorghum upon the yield of potatoes on two soil 
types. Fresh organic matter was found to be approximately three 
times as effective in increasing yield as was residual organic matter. 
It is shown that green manure crops add plant nutrients to the soil in 


amounts approximately equivalent to 2,000 pounds on each acre of a 
7-2-5 fertilizer. 
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A PRELIMINARY REPORT ON THE WAXING OF 
SEED POTATOES, ? 


E. V. HARDENBURG AND HAns PLATENIUS 


Cornell University, Ithaca, N. Y. 


The application of paraffin wax to small nursery stocks and cut- 
tings to prevent desiccation during storage has been commercial prac- 
tice for many years. Recently considerable experimental work has 
been started to determine the possible advantages of applying wax emul- 
sions to certain fruits and vegetables subject to low humidities and high 
temperatures during transportation and marketing. Rutabagas from 
Canada now found in our markets are commonly waxed with paraffin 
as a means of keeping them firm and of superior appearance. Pre- 
liminary trials have shown that ordinary paraffin wax, although suit- 
able for nursery stock and rutabagas is too heavy for the more perish- 
able fruits and vegetables. For the latter, wax emulsions of varying 
concentrations are necessary to avoid physiological breakdown while 
conserving moisture. 

Investigations in the use of wax emulsions on several kinds of 
vegetables are now in progress at the Cornell University Experiment 
Station. Commercial wax emulsions of different concentrations were 
applied to some of the common root crops. To determine the effect 
on moisture loss, the waxed and untreated roots were stored at room 
temperatures of 65° to 70° for periods ranging from 5 to 10 days. 
Depending on the type of emulsion and the concentration used on car- 
rots, beets, parsnips, and turnips, the wax treatment reduced weight 
loss compared with the checks by 15 to 60 per cent. 

It has been shown by Boswell (1) that aside from important 
changes in quality and composition of parsnips during storage, moisture 
loss is of economic importance. Storage from the 21st of October to 
the 14th of March in free air at temperatures of 20°F., 34°F. and at 
ordinary cellar temperatures, resulted in losses in weight of 24, 26 and 
52 per cent, respectively. Storage in moist sawdust at 34°F. reduced 
this loss to 19 per cent for the five month period. Platenius (2) stored 
carrots for five months at 32°F. and at 40°F. The loss in weights 
resulting were 10 and 13 per cent respectively, most of which was loss 
of moisture. Whether it would be economically practical to reduce such 


This project is partly financed through a fellowship established at Cornell 
University by Franklin Research Co., Philadelphia, Pa. and Brogdex Co., 
Pomona, California. 
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shrinkage losses in commercially stored root crops by the application 
of wax emulsions has yet to be determined. There seems to be 
published information available on the waxing of potatoes. Potatoes 
stored over 5 to 7 month periods usually show a weight loss of 2 to 19 
per cent depending on storage conditions. The greater part of this 
shrinkage usually occurs directly after harvest and again after sprout 
ing begins in the late storage period. To determine some of the effects 
of waxing seed potatoes at the beginning of the late storage period, 
an experiment was started in the spring of 1938. This is a preliminary 
report of the experiment in progress. 


MATERIALS AND METHODS 


Certified seed of the variety Heavyweight (Smooth Rural) was 
placed in a field-house cellar on the 15th of March. Throughout the 
storage perod until the 3d of June, the cellar was dark, the humidity 
about 85 per cent and the temperature range from 50° to 60° F. Ap. 
proximately one-half bushel of seed was waxed, a duplicate unwaxed 
lot being used as a check. The seed was entirely dormant at the begin- 
ning of the experiment. The treatment consisted of an application of 
a 30 per cent concentration of 231-B wax emulsion obtained from the 
Franklin Research Company. Weights were taken at the beginning 
and at the end of the storage period to determine weight losses. Equal 
weights of seed of each lot were planted on the 3d of June in triplicate, 
adjacent, single row plots each 60 feet long. Emergence counts were 
taken between the 15th of June and the 25th of June and the experi- 
ment harvested on the 6th of October. 


EXPERIMENTAL RESULTS 


The effect of waxing on weight loss in storage from March 15 
to June 3 is shown in table 1. 


TABLE 1.—Effect of waxing seed on shrinkage in storage 


Weight in Grams 


Weight Loss 
Treatment March 16 June 3 Loss Per Cent 
Waxed 13,340 12,637 703 5.27 
Unwaxed 14,299 13,099 1200 8.39 
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Whereas the untreated seed lost 8.39 per cent of its original weight 
and the treated seed lost only 5.27 per cent, waxing reduced the shrink- 
age loss more than 37 per cent for the storage period of 80 days. At the 
time of planting, the treated seed had considerable sprout development 
while the untreated was still practically dormant. Apparently, the con- 
servation of moisture, caused by the treatment, stimulated germination. 
This breakage of dormancy is thought to have been due to greater cell 
turgor in the waxed seed. 

Considering that differences in sprout development on seed potatoes 
are usually reflected in time or rate of come-up, emergence counts were 
made daily from the 15th to the 24th of June. These counts are 
recorded in table 2. 


TABLE 2.—Relation of waxing to rate of emergence 


Per Cent of Plants “Up” on: 


| 
Treatment | 6/16 6/17 6/18 6/20 | 6/22 6/24 7/15 


Waxed 39 44 50 59 59 64 100 
Unwaxed 29 35 42 51 | 53 58 100 
Difference 10 9 8 8 6 6 0 


Plants from the treated seed not only emerged more rapidly but they 
also maintained the advantage in development until late in the growth 
period. However, the difference in stand diminished to the point of a 
perfect stand by late June and at harvest time no difference in size or 
maturity of plants was evident. 

The ultimate value of waxing seed potatoes will depend, of course, 
on its effect on yield. This relationship is shown in table 3. 

As shown in table 3, the average increase in total yield was 22.2 
bushels and in No. 1 yield 28.6 bushels to the acre in favor of the 
waxed seed. These increases were not only consistent as between plots 
but according to Love (3) the differences are significant by odds of 28 
to 1 and 21 to I, respectively. 
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TABLE 3.—Effect of waxing seed on yield 


Total Yield 


Pounds Per Plot 


| | Bushels Odds of 
Treatment Plot 1 | Plot 2 | Plot 3 Average |Per Acre| Significance 


| 
Difference 4.5 3.5 | 8.5 5.5 22.2 28:1 


Unwaxed 44.0 59.5 61.5 | 55.0 221.8 
Number 1 Yield 
Waxed 40.5 56.5 | 61.5 52.8 212.9 
Unwaxed 34.0 53.0 | 500 45.7 | 1843 
Difference 6.5 3.5 11.5 7.1 28.6 21:1 
SUMMARY 


Treating seed potatoes with a 30 per cent 231-B wax emulsion 
while still in a dormant condition, resulted in a stimulation of sprout 
growth, an earlier emergence of plants and a corresponding increase 
in yield. The beneficial effects of waxing seem to be similar to those 
produced by greensprouting. The results reported in this preliminary 
experiment were apparently due to conservation of moisture accom- 
panied by sprout growth stimulation in the treated tubers. Further 
work will determine the effect of waxing on respiration of seed treated 
immediately after harvest and on subequent yield. The cost and prac- 
ticability of waxing seed potatoes should not be essentially different 
from that now used by growers who disinfect seed by the instantan- 
eous dip method. 
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CORRELATION OF SEEDLING PERFORMANCE IN THE 
GREENHOUSE AND SUBSEQUENT YIELD IN THE FIELD? 


J. R. Livermore 
Cornell University, Ithaca, N. Y. 


Somewhere it has been reported that the correlation between seed- 
ling growth in the greenhouse and subsequent yield performance in 
field tests is sufficiently high to warrant using this character as a basis 
of judgment in seedling selection. If this were true a large portion 
of the undesirable seedlings could be eliminated without any field 
testing. The analysis of the data from a greenhouse planting of 
approximately 2000 seeds in the summer of 1936 and a field planting 
of the tubers from these seedlings in 1937 at Ithaca would indicate 
that the association between greenhouse growth and yield in the field 
is not very strong. 

In the experiment there was one family from each of several 
varietal crosses, A to E, together with two inbred lines, H and I, out 
of one variety. The potato seed were planted in flats in late July. 
When the seedlings had formed one or two true leaves, the plants 
were transferred to four-inch pots and allowed to grow to maturity in 
the greenhouse. The tubers were harvested during the early part of 
December. 

The data recorded included the number of tubers and the weight 
of tubers for both the greenhouse crop and the field crop. In the 
greenhouse, the growth and vigor of the plant were determined by 
measuring the height of each plant. In the field crop a composite of 
height, branching, leafiness, and vigor was rated by observation as 
excellent, good, fair, or poor as_the hill might warrant. 

The coefficient of correlation was used as a measure of the appar- 
ent association between the variables and the coefficient of determina- 
tion as a measure of the significance of the coefficient of correlation. 
The coefficients of correlation and the coefficients of determination are 
displayed in tables 1, 2, 3, and 4. 

The coefficients of correlaton in all of the tables are much too 
low to permit of any confidence in using seedling size in the green- 
house as a means of selecting the better producers. The coefficients 
of determination, with the exception of a few families, are also so low 


1Published as Paper No. 223, of the Department of Plant Breeding, Cornell 
University. 
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TABLE I 


Height of plant in greenhouse and weight of tubers in field 


FAMILY n 


A-E (incl.) 1119 
H 


I 
H-I 700 


TABLE 2 


r d 
074 
197 .039 
058 003 
068 005 
155 024 
—.073 005 
018 .000+ 
—.047 .002 


Weight of tubers in greenhouse and weight of tubers in field 


FAMILY n 


A-E (incl.) 1126 
H 


I 
H-I 708 


TABLE 3 


r d 
30s" 
392** 154 
00: 
428** 183 
.284** 081 
373** 139 
307** 094 


Height of plant in greenhouse and vigor of plant growth in field 


FAMILY n 
A 244 

B 83 

Cc 159 

D 306 

E 322 

A-E (incl.) 1114 
H 462 

I 260 

H-I 722 


FAMILY n 
A 243 

B 84 

Cc 159 

D 308 

E 328 

A-E (incl.) 1122 
H 462 

I 260 

H-I 722 


*Of such mathematical significance as is 
**Of such mathematical significance as is 


TABLE 4 


r d 
—.035 001 
—.174 .030 

045 002 
—.172** 029 
—.145** 021 
—.059 003 
—.004 .000+ 

049 .002 

007 .000+ 


d 
275** 076 
—.049 
—.001 .000+- 
—.062 .004 
.033 001 
-102 .010 
062 .004 
.040 .002 
.086** 007 


implied by odds of 19:1. 
implied by odds of 99:1. 


+The first significant digit is beyond the third decimal place. 
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that one may say there is almost no correlation between the height of 
the seedling plants in the greenhouse and any of the remaining four 
variables. 

An arbitrary limit of the value of d, the coefficient of determina- 
tion, equal to 0.50 which results from an r, coefficient of correlation, 
equal to 0.70 is used frequently as an indicator of practical signifi- 
cance; probably because this value accounts for one-half of the total 
associated variance. 

In table 1 the coefficient of correlation of height of plant in the 
greenhouse and weight of tubers in the field is highest for Family A. 
If the breeder selected 100 seedlings of this family because of their 
superior height in the greenhouse he might expect that seven or eight 
of them would yield well in the field; this is a little better than chance 
selection but not much. Considering Families B to I, inclusive, there 
is practically no definite relationship between height in greenhouse and 
yield in field. 

In table 2 the coefficients of correlation are significant mathemat- 
ically but again as in table 1 the Family A is the only one that even 
approaches the arbitrary limit of d = 0.50. The better yielding seed- 
lings in the greenhouse tend to produce larger single tubers and when 
planted these larger tubers produce slightly greater yields in the field. 
The higher values of r in table 2 probably resulted from the fact 
that larger seed pieces tend to produce larger yields. 

In table 3 the values of the coefficients are so low that in all like- 
lihood there is no association between height of plant in the green- 
house and composite vigor in the field. The coefficients of correlation 
of the height of plant in the greenhouse and the weight of tubers in the 
greenhouse, as in table 4, indicate that there is little if any association 
between these two variables. , 

So far as the conditions of this experiment are indicative of envir- 
onmental conditions elsewhere, one must conclude that the association 
between greenhouse performance and field performance is so slight that 
the seedling growth in the greenhouse is of very little help in detecting 
superior yielding ability either in the greenhouse or in the field. 
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SECTIONAL NOTES 
ALABAMA 


In Baldwin, Escambia, and Mobile counties in 1938 approximately 
350 cars of seed potatoes were used in planting approximately 20,09 
acres of Irish potatoes. For the present season it appears that there wil 
be a slight increase in the quantity of seed planted; it is likely that the 
acreage may be increased 5 to 10 per cent. The soil is in excellent 
condition, although recent rains have somewhat delayed planting. There 
is no indication of an intended change in fertilizer or cultural prag 
tices in the Alabama potato section. The quality of the seed has beeg 
uniformly good. (Feb. 11).—L. M. Ware. 


FLORIDA 


The production of potatoes in Dade County in Southern Florida 
will be considerably less than last year. The chief reason for this i 
the reduced acreage, 6500 acres this year compared with 8000 last see 
son. Another reason is more unfavorable growing conditions. Many 
fields have suffered to a slight extent from insufficient soil moisture 
The season has been very favorable for early blight (Alternaria solani) 
and this disease has spread more rapidly than in any season for a num- 
ber of years, shortening the life of the foliage. The prevalence of 
late blight (Phytophthora infestans) is quite general, but thorough 
spray and dust programs have kept it fairly well under control. 

Considerable interest is being shown in many of the new copper 
fungicides, with several being used on a large commercial scale. Tests 
are beng conducted at the Subtropical Experiment Station with Cupro- 
cide “54,” Copper-Hydro, basic copper chloride, tri-basic copper sul 
fate and a number of others. 

There is a distinct tendency toward fertilizers with more inorganic 
forms of nitrogen than have been used in the past. Urea as a source 
of nitrogen has increased in favor, being used on a comparatively large 
scale in commercial mixtures this season. 

As this is being written, most of the packing houses have beet 
placed in full operation and will continue so throughout February 
Many of the houses have installed equipment for either drying the tub 
ers before they are loaded in the cars or for precooling them, in ordef 
to reduce to a minimum the chances for bacterial soft rot in transit. A$ 
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F Domestic Sulphate of Ammonia is rich in NITROGEN, the 
Growth Element (20.5% Nitrogen guaranteed). Use Sul- 

e phate for nitrogen top-dressings on your truck crops, or- 

ts chards, haylands, pastures, corn and grain. Sulphate is 

0- all-soluble, quickly available, and economical to use. Buy 
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the result of investigations involving the proper methods of handling 
the washed tubers, this disease has been reduced greatly. 

In spite of decreased yields, the quality of the crop is excellem 
and prices are ranging somewhat higher than last year. (Feb. 6). 
W. M. Firtevp. 


LOUISIANA 


Louisiana potato growers started planting in early January ang 
have practically finished planting their commercial crop. The planting 
conditions were fair. Because of the frequent rains the planting hag 
been distributed over a period of approximately five weeks. Unde 
favorable growing conditions this should result in the distribution of 
the crop over a period ranging from four to five weeks beginning ig 
mid-April. 

The acreage of the commercial crop is about the same as in 1938, 
except for a large reduction in the central Louisiana area. The acre 
age of the commercial crop should be about 90 per cent of the 1938 
crop. 

The price of certified seed of the Triumph variety to the growers 
ranged from $2.25 to $2.75 per cwt. delivered to Louisiana points in 
carlots. The seed, as a whole, arrived in good condition. Very little 
evidence of Hair Sprout was noticed. However, the usual occasional 
car had to be rejected on account of excessive grade defects. 

The potato 4-H club members in four parishes are planting three 
cars of certified Triumphs produced by Nebraska 4-H club boys. This 
cooperative project between the younger potato growers should create 
interest in superior seed stock. 

As a result of eight years’ test it has been found that the Katahdin 
is the best white potato for Louisiana. Following a campaign of the 
Louisiana Extension Horticulturist in an effort to get the Katahdin 
introduced in Louisiana fifteen carloads of certified seed from several 
sources were distributed. 

Indications are that more potato washing machines will be installed 
this season. (Feb. 9).—J. G. RicHarps. 


MISSISSIPPI 


All indications show that the acreage will be slightly less this year 
than last year. The potatoes are being planted now, when the weather 
will permit but because of the heavy rains the planting will be some- 
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A SATISFIED ARMOUR USER 
FOR 15 YEARS 


Armour Fertilizer Works, October 8, 1938, 
80 Eighth Avenue, Homer, N. Y. 
New York, N. Y. 


Dear Sirs:—About fifteen years ago, I started to use Armour’s 
Big Crop Fertilizers and since 1931 have used their double strength 
8-16-14 very successfully. 

This year, 90 acres of potatoes averaged better than 400 bushels 
per acre. I would be glad to recommend it to anyone. 


Yours truly, 


(Signed) BRUCE COTTRELL 
MAKE EVERY ACRE DO ITS BEST 


Az ARMOUR FERTILIZER WORKS 
rmours 80 EIGHTH AVENUE, NEW YORK CITY 


rEg Presque Isle, Me. Chicago Heights, Il. 
FERTILIZERS Baltimore, Md. Sandusky, Ohio 


Cincinnati, Ohio 
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what delayed. Most of the growers in this state apply from 1009 
1500 pounds of 4-8-4 fertilizer which is applied sometime before plan. 
ing, and the soil bedded on the fertilizer. (Feb. 11).—L. R. Farigg 


According to the Bureau of Agricultural Economics, the intended 
commercial acreage for 1939 is about 3,900 acres compared with 4,599 
in 1938 and 1,900 for the 10-year average (1928-’37). 

Early planting will start in the southern end of the state during th 
latter part of February, and most of the commercial plantings will stag 
during the latter part of February and the first two weeks of March 
(Feb. 7).—J. V. Pace. 


SOUTH CAROLINA 


South Carolina potato growers began planting Irish Cobblers this 
week and it is expected that they will continue planting until the mié 
dle of the month. Most of the crop will be in Cobblers although Bliss 
Triumphs, Green Mountains, and White Rose are being planted ing 
small way. Several cars of White Rose were sold this year in the 
vicinity of Charleston for trial plantings by interested parties, although 
the Truck Experiment Station has not felt justified in recommending 
it because of the poor results obtained with the variety in tests ford 
period of two years. 

In 1938 most of the potato fields in this area were badly infected 
with leaf roll and growers suffered a considerable reduction in yield 
because of it. This year many of them made arrangements to get theit 
seed potatoes from Prince Edward Island or from other sources, rather 
than from Maine, because they feared a recurrence of the disease. The 
majority of growers, it is believed, planted Maine seed potatoes agaifl 
this year and it is certain that all concerned will watch the development 
of the crop with considerable interest 

For the past five years South Carolina growers have been judicious 
ly liming their potato fields when soil tests showed that soil acidity had 
reached a point where yields would be reduced and where magnesium 
deficiency might show up. Most fields now show a soil reaction of 
pH 5.0 to 5.5 as compared with readings of 4.5 to 4.8 just a few years 
ago, and yields per acre have been increased. This season few growers 
find that any more lime is needed and most fields show a pH reading 
within the optimum range for potatoes. 

For many years the standard fertilizer for potatoes in the Charles- 
ton area was a 5-7-5(NPK) at the rate of 2000 pounds on each acre, 
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with approximately 40 per cent of the nitrogen being derived from 
organic sources. This year many potato fields are being fertilized with 
a 5-10-5 mixture in which all of the nitrogen is derived from water. 
soluble sources such as sulphate of ammonia, urea, nitrate of sod, 
etc. Small amounts of magnesium or manganese sulphate are included 
in this mixture where soils tests indicate that it may be needed. They 
changes in fertilizer practice were suggested by the Truck Station a 
Charleston on the basis of results obtained in fertilizer experiment 
over a period of five years. It was found that the water-soluble sources 
of nitrogen gave just as good yields as the more expensive water-insol- 
uble, or organic, forms, and that increasing the available phosphory 
in the mixture to 10 per cent resulted in an average increase of nearly 
7 barrels of No. 1 potatoes. Although some growers doubted the 
dependability of all water soluble fertilizers for potatoes, they accepted 
them this year because they are cheaper and because financial setbacks 
during the past year made economical production more desirable than 
ever. 


Charleston and Beaufort counties have suffered from the deficient 
rainfall all winter, but conditions are greatly improved because of the 
rains which occurred this week. At the present time the majority of 
fields are in excellent condition for potatoes and good weather for plant- 
ing is expected. The acreage for South Carolina for the coming season 
is undetermined at this time but estimates will be available within a few 
weeks. 

The estimated acreage for the current season, in Charleston county 
is estimated at approximately 6500 whereas the state as a whole is 
expected to plant in the neighborhood of 11,500 acres. This county 
shows an increase over last year of approximately 500 acres which may 
be caused by the fact that truck growers lost much of their fall cab- 
bage this season as a result of a severe freeze. (Feb. 4).—MITCHELL 
JENKINS, JR. 


VIRGINIA 


At no time has there been so much uncertainty as now in the minds 
of the Eastern Shore farmers concerning the crops to grow and what 
acreage of each should be planted. 

Several reasons cause this uncertainty. First, is the low price 
received for practically all agricultural products during the past few 
years. Secondly, is the inability to secure future contracts at a specified 
price which will give a certain sense of security regarding the crop out- 
come, as well as build a case for credit extensions. 
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The Trexler Power Seed Potato Cutter 


“Better ’an hand cuttin” 
Write for our new circular 


ALBERT E. TREXLER 


Dept. J, Trexler, Pa. P. O. Lenhartsville, Pa. 


— FOR MORE POTATOES 
AT LOWER COST! 


Growers say it’s amazing — how SEMESAN BEL 
seed treatment increases potato profit by reducing 
disease! A quick dip costing as little as 1%o¢ per 
bushel of seed treated, it is effective against seed 
piece decay, seed-borne scab and Rhizoctonia; has 
increased the average yield 13.6% in practical tests. Applied to seed 
sweet potatoes and sprouts, SEMESAN BEL reduces black rot, stem 
rot and scurf. Ask dealer for pamphlet. Bayer-Semesan Company, 
Inc., Wilmington, Del. 


SEED DISINFECTANTS 


A TREATMENT FOR EVERY MAJOR CROP 
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In past years it was relatively easy to change from one crop whig 
did not appear to show much promise, or which for some reason haji 
caused dissatisfaction, and grow another crop which the grower fg 
was more promising. This is not so easy to do at the present time 
because no crop shows much promise, and the credit situation is much 
more rigid than it used to be. 

We are primarily interested in potatoes. Normally, we woul 
have expected an increase in potato acreage because of the more favop 
able price expectation under past price cycles. However, the outcom 
of last season and the outlook as given for this year do not encourag 
the farmers to plant, or any one to over-expand his credit for potatg 
acreage. Current reports indicate that the fertilizer companies wif 
restrict credits even below last year’s restrictions, when the acreage fel 
to the lowest for many years. Such reports are current on the Easteg 
Shore each year, and still a considerable acreage is planted despite such 
rumors. However, it seems as though there is considerable foundatiogy 
for the truthfulness of reports of this nature. 

On the other hand, the Emergency Seed Loan will be used tog 
much greater extert than ever before. Apparently, this will not meat 
an increase in acreage, but simply that more people will use it and pog 
sibly with the intention of restricting their acreage to that which can 
planted with the funds available under that loan. The rehabilitatiog 
credit extensions, apparently, will be about the same as last year. Again, 
the lack of home-grown seed will make potato growing more expensive 
than it was last year. Analyzing the situation as best it can be done 
at present, it would indicate that there will be a somewhat smaller acre 
age of white potatoes planted on the Eastern Shore of Virginia tha 
there was last year. 

Perhaps it would not be amiss to say that there is a greater feeling 
of pessimism among the farmers than has been observed for many 
years. They have little faith in the successful outcome of any crop 
that they may plant, and little hope that any of the present programs 
offer them any degree of financial security. (Feb. 11).—G. S. Rat 
STON. 


ERRATUM 


In the article by A. H. Eddins in the January issue, page 7, table 
Scranton fine sand 1938, column 3 should read “o-2” instead of “o.17g 
and, Bladen fine sandy loam 1938, column 3 should read “o.4” inst 
of “o.2.” Page 8, line 6-7 should read “o.4 per cent the third 
instead of “2.0 per cent the third year.” 
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Domestic Sulphate of Ammonia is rich in NITROGEN, the 
Growth Element (20.5% Nitrogen guaranteed). Use Sul- 
phate for nitrogen top-dressings on your truck crops, or- 
chards, haylands, pastures, corn and grain. Sulphate is 
all-soluble, quickly available, and economical to use. Buy 
Domestic Sulphate of Ammonia through your regular fer- 
tilizer supplier. 


This Advertisement Sponsored by U.S. Producers of By-Product Ammonia 
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OVER-PRODUCTION AGAIN! 


For a number of years we have pointed out the difficulties whig 
arise from over-production. Litule has been accomplished but it can & 
no harm to refer to it again. 

In January 1934 we stated that due to favorable prices in 19 
every indication pointed to an increase in acreage. In February 19x 
it was stated that, “due to over-production in 1934, potatoes were being 
sold at a price that did not defray the cost of production.” In 10%, 
the weather man came to the assistance of the potato growers, and is 
many sections a good price was received for the crop. In February 
1937, it was pointed out that “the farm prices of 1936 were to be t 
flected in increased plantings—with the possibility of a corresponding 
decrease in farm income.” We all know what happened. 

It is obvious that it is impossible to bring about a reduction i 
acreage by voluntary action on the part of the growers. Apparently 
the acreage is reduced only when prices have been so low for severd 
years that many growers are unable to finance the crop. It is evident 
that with all our attempts to regulate the industry, the most importatt 
factor governing the success of a grower is personal efficiency. Despite 
low prices in recent years, growers will be found in all of the importat 
potato growing sections who are successful. These men produce larg 
yields at a low cost for each bushel. As the result of their ability to pro 
duce efficiently they lose little during low price seasons. They plat 
approximately the same acreage each year and when they are fortunat 
enough to dispose of their crop at a fair price they can show a profit. 

As we approach another crop year in the late potato states we caf 
hope that we have learned something from the experience of receft 
years. We must avoid over-production if we are to experience fail 
prices but above all we must produce efficiently. 
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FERTILIZER AND NUTRITION STUDIES WITH THE 
POTATO IN 1938? 


Ora SMITH 
Cornell University, Ithaca, N. Y. 


This report summarizes the results of investigations published 
during the past twelve months on fertilizers, fertilization, cover 
crops and green manures, soil reaction, sand and solution culture 
studies with the potato. Although many periodicals have been 
reviewed in assembling this summary it is not claimed to be com- 
plete on this subject. Some references which have not been ab- 
stracted in this review are included in the bibliography with the 
literature citations for the benefit of those desiring a fairly com- 
plete bibliography on this subject. Most of the titles in a foreign 
language have been translated. 

Garner (30), working at the Rothamsted Station in England, 
showed that the manurial treatments which gave high yields also 
produced a high proportion of large tubers. Sulfate of ammonia 
used alone gave the lowest yield and the lowest percentage ware, 
whereas the complete fertilizer with manure gave the highest yield 
and the highest proportion of ware. Potash is advantageous in 
promoting the formation of large tubers, phosphate is more variable 
but shows a tendency to increase the percentage of ware. Nitrogen 
appears to be intermediate in action. Manure was very effective 
and complete fertilizer resulted in substantial increases in yield 
and moderate increases in ware. 

In another publication Garner (29) reported that potassium 
fertilizer was the most effective in increasing the size of potatoes. 
Nitrogen and phosphate were beneficial but much less so than 
potassium. Farmyard manure had a much greater effect on tuber 
size than did other organic materials such as dried poultry manure, 
rape dust or fish meal. Ware (85) obtained increases in yields in 
Alabama with applications of 1000, 1500 and 2000 pounds of a 
6-10-6 fertilizer to the acre when using seed pieces from one-half 
ounce to 2 ounces in weight. 

Chucka (17) recently summarized the potato fertilization pro- 
gram in Aroostook County, Maine, considering the kind and amount 


x el No. 178, Department of Vegetable Crops, Cornell University, Ithaca, 
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of fertilizer applied, method of application and other factors. Mety. du 
ger (56) concludes from preliminary trials in Colorado that no jg. ye 
creases in yield may be expected from commercial fertilizer wher tai 
recommended practices regarding alfalfa or sweet clover ard m.Q 12 
nure have been followed, otherwise commercial fertilizers hay to 
produced some increases in yields. Ammoniated phosphate (1. yi 

Pa, 53-0) at the rate of 100 to 150 pounds to the acre has been the best pe 

1 ee commercial fertilizer used to date. Metzger (55) made applications A 

ae of treble superphosphate, ammoniated phosphate, complete fertilizer, s¢ 

ammonium sulfate and potassium chloride to potatoes. 

“a . superphosphate had no significant effect on yields. Ammoniated Pp 

eS . phosphate gave significant increases in yields in three of the fou A 

ie a tests. Ammonium sulfate decreased the yields significantly in two 0 

nee tests. Complete fertilizer and potassium chloride increased yields 

aa i in two tests and decreased them in two. - 

In yields of U. S. No. 1 potatoes treble superphosphate and com. 

. plete fertilizer seemed to be superior to no fertilizer; ammoniated phos . 
hy: phate and potassium chloride had little effect and ammonium sulfate was . 


inferior. Treble superphosphate produced, by far, the best grade of 
No. I potatoes. Ammonium sulfate produced tubers which had pointed 
stem ends, prominent eyes, lacked netting and showed some scab. Po- 
tatoes fertilized with ammonium sulfate were consistently low in starch 
and dry matter. Potatoes receiving treble superphosphate applications 
had the best general appearance ; the tubers showed very little skinning 
or bruising and no wilting after three months in storage at low humidity. 
Complete fertilizer and ammonium sulfate produced tubers which show- 
ed the most bruising and subsequent shriveling. Maximum tuber weight 
was reached earliest with complete fertilizer and latest with potassium 
chloride. 


Further work along similar lines by Metzger (54) shows that the 
use of commercial fertilizers for increasing yields of potatoes in Colo 
rado does not appear very promising. Ammoniated phosphate, treble 
superphosphate 4-12-4, muriate of potash, a mixture of potash and phos- 
phate and sulfate of ammonia have all given rather erratic returns. 
Phosphate seems to increase the starch slightly although the other fer- 
tilizers appear to decrease it. All forms of phosphate increased the dry 
matter content of tubers whereas potash and nitrogen decreased it 
Phosphate had the greatest influence on general appearance, russeting, 
maturity and handling qualities of the tubers, whereas potash had the 
most effect on tuber shape. 

Brown (14) has reported on recent fertilizer experiments con- 
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ducted in Connecticut. Potatoes, under continuous culture for nine 
years on loam soil, produced the highest yields when the fertilizer con- 
tained 100 pounds of nitrogen, 160 pounds of phosphoric acid and 
120 pounds of potash to the acre. In a two-year rotation where pota- 
toes alternated with clover and timothy, usually cut for hay, higher 
‘elds were not obtained from more than 50 pounds of nitrogen or 120 
pounds of phosphoric acid and 120 pounds of potash to the acre. 
Additions of lime and magnesia increased yields on runout sandy loam 
soil, with response to lime greater than the response to magnesia. A 
correlation was found between soil tests for lime and the response of 
potatoes to lime. Four phosphates prepared by the Tennessee Valley 
Authority for experimental purposes produced slightly smaller yields 
of potatoes than commercial 40 per cent superphosphate. 

Ramsay (68) working in Australia has shown that the greatest 
yields of potatoes are obtained from the 3 and 1 or 3 and 2 mixtures 
of super and sulfate of ammonia. Morton (59) reported on results 
of experiments on fen soils of the Isle of Ely. Potatoes following 
wheat and receiving 150 pounds ammonium sulfate and 950 pounds 
superphosphate to the acre greatly outyielded plots receiving no fer- 
tilizer. All had received 12 loads of farmyard manure to the acre. 
Applications of 150 pounds potassium sulfate and 300 pounds ammo- 
nium sulfate on each acre greatly outyielded the unfertilized plots. Best 
cooking quality and color of potatoes were obtained with the use of 300 
pounds potassium sulfate, 1000 pounds superphosphate and 300 pounds 
ammonium sulfate to the acre. 

Jenkins and Mikell (41) offer the following recommendations for 
the coastal area of South Carolina: 2000 pounds to the acre of 5-7-5 
fertilizer in which all nitrogen is supplied in the water-soluble form. 
If organic forms of water soluble nitrogen such as cyanamide are 
used, it is suggested that one-third of the nitrogen from slowly soluble 
organic materials be used. Fertilizers should either be applied in the 
row several days in advance of planting or 2 to 3 inches to each side 
of the seed piece at time of planting. Where manganese or magnesium 
are needed they should be included in the fertilizer at a rate not to 
exceed 100 pounds to the ton. 

Skinner and others (76) report that in certain sections of North 
Carolina it is important to derive nitrogen from a source or sources that 
have a relatively low equivalent acidity and are not subject to excessive 
loss by leaching. Concentrated fertilizers gave yields comparable to 
single strength. It appears necessary to neutralize the acidity of the 
fertilizer and supply calcium and magnesium to obtain maximum yields. 
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Skinner (75) in summarizing the work on fertilizers for southern 
soils points out that sources of water insoluble nitrogen have no advan. 
tage over sources of water soluble nitrogen for potatoes in the Coastal 
area of South Carolina. On soils of pH 5.0 to 5.6 acid 7-4-5 
fertilizer with calcitic limestone increased yields as did an additional 
supplement of magnesium sulfate to the calcitic limestone. Dolomitic 
limestone plus calcitic limestone also increased the yields. Concep. 
trated fertilizers gave yields comparable to the single strength fertilizers 
It is necessary to neutralize the acidity of fertilizers and supply calcium 
and magnesium to obtain maximum yields. 

Bell (4) reports that from seven years’ results the fertilizer bes 
suited for potatoes in Ontario is of 4-8-10 analysis rather tham 2-8-1» 
or 2-12-6 with which it was compared. When applications were made 
at the rate of 500, 750 and 1000 pounds to the acre of 4-8-10, the highest 
yields resulted from the 750 pounds to the acre application. Orchard 
(62) states that in Australia on light sandy soils 6 and 1, super and 
ammonia has given excellent results and 3 and 1 in heavier soils. 

Morgan (58) found that in Australia the inclusion of certain 
minor elements, zinc, copper, manganese and magnesium in heavy 
soils had no beneficial result on the potato crop. Twelve hundred 
pounds of superphosphate to the acre in the fertilizer mixture gave 
an increased yield over 400 pounds to the acre. No differences in 
yields were found by various times of potash application. Those 
plants not receiving potash gave a decreased yield and showed the 
typical rust or bronzing of the foliage. Yields increased by apply- 
ing half of the sulfate of ammonia in the furrow at planting time 
and half top dressed when the plants emerged. There was no bene- 
ficial effect by using an extra 200 pounds of sulfate of ammonia to 
the acre as a top dressing. Largest yields were obtained with a 
mixture of 400 pounds sulfate of ammonia, 1200 pounds super- 
phosphate and 200 pounds sulfate of potash to the acre, half of the 
ammonium sulfate applied at planting time and half as a top dress- 
ing when the plants emerged. The use of blood to replace sulfate 
of ammonia has not shown any significant effect on yield. 

Several papers of work conducted in France on the nitrogen 
fertilization of potatoes were reviewed and presented here. Results 
of Joret and Malterre’s (43) work in France showed that the use of 
either nitrogen or potash alone caused important increases in potato 
yields although the best yields were obtained when both nutrients 
were used. A single element added to the soil increased the total 
amount of the element in the dry material. Joret and Malterre (42) 
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further showed that neither ammoniacal nitrate nitrogen alone or 
with organic matter had any residual effect on the yields of 
potatoes grown in the calcareous soil of Somme. Vincent (82) 
states that the use of potassium nitrate as a fertilizer is equal to 
sodium nitrate for potatoes. Bordas and Mathieu (12) state that 
it is possible to use cyanamide in irrigated cultivation of potatoes 
in full vegetation without danger of burning. Burgevin (16) states 
that additions of potash and nitrogen, used separately, on a loam 
of pH 7.0 containing average amounts of nitrogen, phosphoric acid 
and potash, give increased yields. In the absence of potash, addi- 
tions of nitrogen in excess of 40 kilograms per hectare have no effect. 
An addition of 75 kilograms of potash increases the production due 
to nitrogen, but further additions of K,O have little effect. Nitro- 
genous fertilizers lower the contents of dry material and starch, 
whereas fertilizers containing potash slightly increase them. Nitro- 
gen increases the nitrogen content of the tuber. 

Lemoigne and Dupic (52) noted that a lack of nitrate is most 
apparent in potato fields receiving no manure. Increases of 22 per 
cent over the yields obtained on manured fields can be obtained by 
making supplementary additions of nitrogen. Manure can be 
partially or entirely replaced on these Cambresis loam soils by in- 
organic fertilizer salts. Although there is also a lack of phosphoric 
acid and potash, their absence is not so noticeable. Potassium 
chloride can be used advantageously to overcome the potash de- 
ficiency. In comparing cyanamide, calcium nitrate, ammonium 
nitrate and ammonium sulfate as sources of nitrogen for potatoes 
Depardon (25) found that no form of nitrogen showed any marked 
superiority over the other in increasing yields on the loam soils of 
Beauce, France. Nitrogen had practically no effect on the starch 
content. On the sandy soils of Sologne ammoniacal nitrogen is 
superior although this has not been true in other years and because 
of this the preference is ammonium nitrate as a source of nitrogen. 
The addition of nitrogen except as cyanamide does not modify the 
starch content. Results of experiments in France (23) on a loam 
soil showed that ammoniacal nitrogen has a slight superiority over 
nitrate nitrogen as fertilizer for potatoes although the differences in 
yield were very small. Inorganic nitrogen depressed the starch 
content. A ton of tubers showed an average removal from the soi! 


of nitrogen, 5.7 kilograms; P,O,, 1.6; K,O, 7.5; CaO, 33; and MgO . 


0.96. Cyanamide caused a slight depression in the starch content 
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slightly. Band application of fertilizers may help also. 

Truffau and Pastac (81) conclude that an increase in the amount 
of nitrogen produced a slight increase in the crop; increases in the 
amount of phosphorus can produce a decrease in yield, due mainly to 
the presence of the soluble calcium ion. Increase in the amount of 
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of the potatoes. The tubers accumulate the nutrients faster than JB pota 
the dry material forms. sligl 
Shibuya, Saeki and Katagai (73) noticed in Japan that the tops of infe 
potatoes grown on sand were longer in the ammonia plots in the fir add 
stage of growth, thereafter the tops were longer in the nitrate plots con 
The yields of leaves, stems, total plants and tubers, and the nitrogen and 
contents in the total plants were higher in the nitrate plots, although Hof 
the nitrogen content in the tubers was higher in ammonia plots. Mon and 
protein nitrogen and nitrate nitrogen in the ripened plants were founj i an 
in the nitrate plots. There was no close relation between the isoelectri pot 
point of the root tissue and pH of the media. Growth, yield and the in 
quality of tubers were better with nitrate nitrogen. As indicated 14 
the picric acid test and the boiling test Gray (32) found that the cooking # cre 
quality of potatoes was not affected by varying the amount of @ kil 
(NH4),SO4 in the fertilizer from 100 to 400 pounds for each yo an 
pounds of superphosphate. pl 
Van der Plank (63) states that soil conditions are primarily respon Bri 
sible for the internal brown flecking which generally occurs on infertik Ball 
soils and may be ascribed to phosphorus deficiency associated with® P< 
acidity. Studies in 15 soils showed a high degree of correlation betwen — “i 
the increase in the incidence of the disease and the decrease in pH Si 
available phosphorus, loss on ignition and exchangeable bases in th 1 
soil. The disease was controlled by the combined use of lime and phos BP 
phatic fertilizer. Results of experiments in France (44) have shown T 
that the use of P,O, has increased both the P,O,; and nitrogen content § © 
of potatoes. Depardon (26) states that slag increases the yield of Bt 
potatoes grown on French soils poor in assimilable P,O,. He (22) s 
further showed that P,O, fertilizing caused considerable increase in k 
the yields of potatoes grown in soils poor in P,O,;. The P,O, had no s 
influence on the starch content of the tuber. fi 
Blair (7) reported that most potato soils of New Jersey are low in . 
available phosphorus but that the total phosphorus content of these 
soils is being increased by the heavy application of commercial fer- . 
tilizers. The addition of organic matter to such acid soils low in avail- . 
able phosphorus may increase the amount of available phosphorus. 
The use of calcium nitrate, Calnitro and sodium nitrate will also aid : 
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potassium rapidly increases the yield, excess of potassium exerts a 
slight repressing action. Resistance of the potato to Phytophthora 
infestans is very definitely related to the composition of the fertilizers 
added. Increases in the amount of potassium in a complete fertilizer 
considerably increase the resistance of the plant to mildew. Brioux 
and Jouis (13) found that the use of K,O fertilizer in the cultivation 
of potatoes in France increased the K,O content of the dry material 
and reduced the N, P,O;, CaO and MgO content. Its use also caused 
an increase in the total plant food, nitrogen plus phosphorus plus 
potassium. Lefort (51) noted increases in yields of potatoes in France 
in a loam soil containing 6.34% assimilable K,O, with additions of 
160 and 200 kilograms of K,O per hectare. K,O fertilizer also in- 
creased the starch content of the tubers. Additions of more than 200 
kilograms of K,O per hectare did not further increase yields. Boischot 
and Drouineau (10) working in France, found that potassium nitrate 
plus calcium nitrate is inferior to calcium nitrate plus potassium chlo- 
ride or potassium sulfate for potatoes on a calcareous clay soil when 
all the mixtures contained superphosphate. The mixture containing 
potassium sulfate produced the largest yields. A comparison of cal- 
cium nitrate plus potassium chloride and ammonium sulfate plus potas- 
sium chloride shows that the higher yields are obtained with the ammo- 
nium sulfate mixture. Increasing amounts of sulfur (11) increased 
potato yields on a calcareous clay soil containing 2.9 per cent sulfur. 
The sulfur in superphosphate is washed out completely only after 10 
or 12 percolations. Joret and Malterre (45) found KCl or KNO, 
to be the best source of K,O for potato cultivation in France. Boi- 
schot and Drouineau (9) on the other hand found KCl inferior to 
K,SO4 as a source of potash for potatoes in France. Depardon (24) 
showed that a slight accumulation of K,O was found in potato plants 
from plots receiving 300 kg. of KCl per hectare. The soil initially 
contained 0.02 parts per 1000 of assimilable K,O. This work was also 
done in France. Opitz (61) found that in Germany potash fertilizers 
applied with and without lime improved the color of the plants. Potas- 
sium deficiency caused the plants to wither prematurely. The best 
yield of starch was obtained by the use of potassium sulfate. After the 
sixth year of liming the starch content of the tubers increased. Shu- 
bin and Shubina (74) state that resistance of potatoes to frost is greatly 
increased by treatment of the soil with fertilizers containing potassium 
applied before the potatoes are planted. Potassium also prevents the 
fungoid disease Macrosporium, particularly in humid and hot climates 
when the disease is most destructive. 
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Brown and Schoenleber (15) present the present status and 
summary of fertilizer placement and affiliated studies being ¢op, 
ducted in several states. Broken band placement on the whok 
has yielded no larger yields than continuous band applications, R. 
sults of experiments on differential placement of fertilizer ingredi. 
ents in Virginia indicate that when the nitrogen materials are put 
to the side of the seed piece and not in the furrow the yields ap 
highest. It seems that the fertilizer ingredient most concerne 
in the effect of placement of fertilizer is nitrogen. Yield difference 
in 5 states between pellet and powder forms of fertilizer have bee, 
very small. Results from 4 states show that acid and neutral 
fertilizers yield about equally. Houghiand and Smith (37) foung 
no differences in yields of potatoes between those fertilized with 
granulated and powdered forms of fertilizer on Long Island 
Side placement of fertilizer was more desirable than light mixing 
above the seed. Bands one inch away from the seed appear to be 
the most desirable of the three placements used. Houghland an 
Strong (36) working in Virginia found no significant differences in 
yield between the dry mix, powder and pellet forms of fertilizer, 
Five-inch broken bands with 15-inch spacing at rates of application 
to each acre of 1500, 1750, and 2000 pounds of 6-6-5 fertilizer gave 
poor yields. Fifteen hundred pounds to the acre applied by the 
local method also resulted in low yields. Ten-inch bands at 179 
and 2000 pound rates seemed to be the best. Grantham and Hough- 
land (31) found that with 16-inch spacing in Michigan at the 40 
pound to the acre rate of application of 4-12-8 fertilizer the yield 
of continuous band application was better than that of the 4 and 
8-inch broken bands placed 3 inches from the seed. When placed 
2 inches from the seed all treatments yielded equally. At the 700- 
pound rate the results were practically the same with the exception 
that the continuous band application was only superior to 4-inch 
bands placed 3 inches from the seed. When pellet, powder and dry 
mixed fertilizer were applied in bands at the side of the seed piece 
the pellet mixtures gave lower yields than the same fertilizer dry 
mixed. When all were applied in light mixing above the seed, all 
types of fertilizer gave similar yields. 

Martin (53) concludes from studies in New Jersey that of the 
seven or eight methods compared, side placement of fertilizer in 
bands about 2 inches from and practically level with the seed piece 
was the most efficient. He has found no advantage of neutral over 
acid fertilizer and broken band placement appears to offer no ad- 
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vantage over continuous band placement. Granular fertilizer also 
does not increase yields compared with the use of ordinary fertilizer. 

Prince (65) reports that in New Hampshire one ton of 4-8-7 
applied in the hills resulted in somewhat higher yields than the same 
application made broadcast. 

Lea and Odland (49) showed that rutabagas, millet, alsike 
clover and red clover preceding potatoes quite consistently decreased 
the potato yields whereas onions, oats, winter rye, redtop and squash 
increased the yields of a following crop of potatoes. Ware (86) 
concludes that summer legumes preceding an early crop of potatoes 
result in only small increases in yield for the first two or three years. 
The continued use of a summer legume by the fourth year results in 
a material increase in yields of potatoes apparently due to the nitrogen 
added by the legume. 

Smith (79) has reported on several rotation and green manure 
crop experiments conducted in various parts of New York State. Plots 
to which manure had been added and which had grown potatoes the 
previous year matured much later than plants which received no man- 
ure but otherwise treated the same. Soil treatment and crops preced- 
ing potatoes also influenced the per cent of final stand of potatoes. 
Low yields were obtained following pea beans and broadcast corn 
which were plowed under as a green manure. Highest yields were ob- 
tained from plots growing potatoes every year and receiving applications 


of 12 tons of manure to the acre in addition to the 1200 pounds to each © 


acre application of 5-10-5 commercial fertilizer. 

Harris (33) in a study of crop rotations in western Nebraska 
reports that simple 2 to 3-year rotations without alfalfa or manure are 
not much more effective in maintaining yields than is continuous 
cropping. Yields in these rotations and on the continuous plots 
have declined, excepting continuous alfalfa. The addition of manure 
or alfalfa to 2-year and 3-year rotations has caused large increases in 
yields, 

Rhoades (69) also concluded from experiments in western Ne- 
braska that consistent high yields of potatoes cannot be maintained in 
the irrigated section of North Platte Valley without the use of manure 
andalegume. This is attributed to the small supply of phosphorus and 
nitrogen in the manured soils without legumes. Ramsay (66) found 
slight increases in yields of potatoes in Australia by using rye as a 
green manure crop preceding potatoes. Comparisons of farm yard 
manure, Adco and straw were reported from the Rothamsted Station 
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(70). Farmyard manure appears best for potatoes with straw ang 
Adco applications resulting in about equal yields. 

Whetzel, Blodgett and Mader (87) obtained yield increases of a 
much as 75 bushels to the acre which they attributed to the stim, 
tion of the crop by copper. Approximately 75 pounds of CuSO, 
each acre gave maximum yields and the most desirable size and type ¢ 
tuber. Fallada (27) claims that the elements iodine, chromium, ya, 
adium, manganese, copper and boron are essential in trace amouns 
for the normal growth and development of potatoes. 

Lea and Smith (50) found Irish Cobbler potatoes very Tespor. 
sive to applications of MgSO4q and other magnesium compounds whe 
grown in pots in magnesium deficient soil. Symptoms of magnesiy 
deficiency were accentuated by high levels of potassium in the soil. Ty 
magnesic limestones having the lowest content of magnesium produce 
higher yields of potatoes than did the majority of the limestones thy 
contained higher percentages of magnesium. The magnesium in th 
samples of serpentine and olivine was available to approximately th 
same extent as that in the poorer magnesic limestones. Magnesium 
ammonium phosphate supplied magnesium in a readily available form 
Dennis and O’Brien (21) claim that leaf roll of potatoes was prevented 
and the yield of tubers considerably increased in Scotland by the appl. 
cation of 10 to 20 pounds of borax to the acre. Smith and Nash (7) 
grew plants in sand cultures supplying complete nutrient solutions x 
. well as those deficient in copper, manganese, boron, iron and ma. 
nesium. Tubers of all treatments contained higher percentages ¢ 
sucrose than those grown in complete nutrient solutions. Those treat 
ments having the lowest percentage of starch have the highest percer 
tage of total nitrogen. Practically no differences in color, form; or ter 
ture were noticeable in the cooked tubers of the various treatments 
Marked differences in flavor, however, were detected, the mildest being 
the complete nutrient and the solution minus manganese. No correle 
tion was found between tyrosine content and prevalence of blackening 
as none of the tubers blackened after cooking. 

Visser (83) presents the results of several years’ experiments t0 
determine the best pH of some typical Dutch soils for optimum yield 
of potatoes. Arkhangelskaya (2) believes that soil acidity is a secot 
dary factor in the brown spotting disease of potatoes, although it occurs 
only on acid sandy clay soils, especially those which have receivel 
annual applications of mineral fertilizers. The diseased plants contai 
two or more times as much manganese as sound plants and are higher 
in iron and aluminum but lower in magnesium. 
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As compared with acid-forming fertilizer mixtures Hester (35) 
found that non-acid forming mixtures increased the yield of potatoes on 
unlimed plots of pH 4.5 but only slightly affected the yield on limed 
plots of pH 4.9 to 5.1. In all cases the yields on the limed plots were 
significantly higher than those on the unlimed ones. Hydrated calcic 
lime, hydrated dolomitic lime, marl, oyster shell, dolomitic limestone 
and high calcium limestone were about equally effective in increasing 
the pH of the soil and the yield of potatoes. Smith (78) showed that 
soil reaction has a marked effect on the growth of the potato plant. 
The fresh weight of tops was greatest at soil reactions from pH 5.34 
to 7.70. Plants growing in soils ranging from pH 7.79 to 8.36 pro- 
duced fewer tubers, smaller tubers and lower total yields than did plants 
growing in less alkaline soils or acid soils above pH 4.8. Potatoes 
grown in soils at a low pH as well as those at relatively high pH 
matured earlier than those grown at intermediate soil reactions. In gen- 
eral, the percentage of starch on the dry weight basis in tubers grown 
at soil reactions ranging from pH 5.40 to 6.05 was higher than that 
in tubers grown at either higher or lower pH ranges. Modrow (57) 
reports that on 3 farms in Germany where the soil reaction was changed 
by liming from around pH 5.0.-6.0 to around pH 6.1-7.0 and above 
the yields of potatoes increased 36.0, 53.8 and 21.7 per cent respectively. 

Scheunert and Wagner (71) report that neither the Vitamin B, nor 
B, content is noticeably affected by the nature of the fertilizer used. 
Jacob (40) reports that in field tests in Germany with manure and com- 
mercial fertilizers applied to potatoes the chemical analysis of the fresh 
and dry products and the results of quality tests with respect to appear- 
ance, aroma and flavor showed a definite beneficial effect of commercial 
fertilizers. 

Itallie (39) presents a summary of the literature on the absorp- 
tion of nutrients by potatoes during the various periods of growth. 


LITERATURE CITED 


1. Arenz, B. 1938. Beitrage zur frage der wirkung von saltpeter-und am- 
moniakstickstoff auf das pflanzenwachstum bei verschiedenen nahrstoff- 
verhaltnissen. Bodenk. u. Pflanzenernahr 8 :182-216. 

Arkhangelskaya, N. 1938. New methods of studying the brown spotting 
disease in potato. Compt. Rend. Acad. Sci. URSS 19 :211-214. 

Aznarez,'M. 1937. Fertilizer experiments with potatoes. Archivo Fitatecn. 
Uruguay 2 :455-468. 

Bell, H. G. 1936. Fitting fertilizers to crop needs. Ann. Rep. Ontario 

Agr. and Exp. Union 58 :19-23. 

Berger, . 1938. Der wert der grundungung fur den kartoffelbau. 
Mitt. Landw. 53 :656-658. 

Biederbeck, A., Keesse, H. and Reith, H. 1938. Ergenbnisse von stickstoff- 
dungungsversuchen aus den jahren 1925-1936. Bodenk u. Pflanzen- 
ernahr. 7 :200-222. 


4 

cm 

ang 

tule. 
7 
of | 
4 
um 
The 
hat 
the 4 
the 

rm, Ie 
ted 

| 

= 

ig 
| 
ta 

q 

’ 

‘ 


Hints to Potato Grow. New Jersey 18(7) :1-3. Jerse, 

8. Boischot, P. and Drouineau, F. 1938. Sur l’action fertilisante dy 
elementaire dans la culture maraichere en sols calcaires. Compt. Reng 
Acad. Agr. France 24 :337-340. 

9. — 1938. Potassium fertilizing of root plants and 
Recherches fertilisation Sta. Agron. Ministere Agr. (France) 11 :i85-1% 

10. 1938. Market garden cultivation. Ibid 11:156-158 

11. — 1938. Action of the sulfur contained in fertilizers ag sy, 
fate. Ibid 11:195-196. 

12. nt and Mathieu, G. 1938. Market garden cultivation. Ibid y. 

13. Brioux, C. and Jouis, E. 1937. Potash fertilizers in the cultivation of roy 
plants and tubers. Ibid 10:130-131. 

14. Brown, B. A. 1938. Fertilizers for potatoes (Third report). Connecticy 
(Storrs) Agr. Exp. Station Bull. 223. 16 p. 

15. Brown, B. E. and Schoenleber, L. G. 1938. Fertilizer placement and q. 
filiated studies on potatoes in 1937. Proc. Nat. Fert. Assoc. Joig 
Comm. Fert. Appl. 13(1937) :75-76. 

16. Burgevin, H. 1938. The use of nitrogenous and potassium fertilizers fo 
potatoes. Recherches fertilisation Sta. Agron. Ministere Ag. 
(France) 11 :76-78. 

17. Chucka, J. A. 1937. Potato fertilization in Aroostook County, Main 
Ann. Rep. Veg. Grow. Assoc. Amer. 29 :176-184. 

18—— 1938. Effect of size of fertilizer particle on potato yields, Maine 
1937. Proc. Nat. Fert. Assoc. Joint Comm. Fert. Appl. 13 :77-78. 

19. Corner, H. H. 1938. Experiments on the manuring of potatoes after le, 
Scott Jour. Agr. 21 :291-295. 

20. Csiky, J. 1936. Results of fertilizer experiments in 1936. Mezagazd. Kuta 
Budapest 9:271-318. (English summary). 

21. Dennis, R. W. G. and O’Brien, D. G. 1937. Boron in agriculture. Wes 
Scot. Agr. Coll. Plant Husbandry Dept. Res. Bul. 5. 98 pp. 

22. Depardon. 1937. Phosphatic fertilizers in the cultivation of root plants 
and tubers. Recherches fertilisation Sta, Agron; Ministere Agr 
(France) 10:122-124. 

23. Depardon. 1937. Cultivation of potatoes. Ibid. 10:116-119. 

24. 1938. Potassium fertilizing of root plants and tubers. Ibid 11:1%. 

25. 1938. Nitrogenous fertilizing of root plants and tubers. Ibid 
11 :146-150. 

26. — 1938. Phosphatic fertilizing of root plants and tubers. Ibid 11: 
167-169. 

27. Fallada, Otakar. 1938. The significance of boron in the development and 
in the nutrition of plants, particularly of sugar beets. Listy Cukrovar 
56 :303-304. 

28. Floess, R. 1938. Zweckmassige massnahmen zur leistungsteigerung im 
kartoffelbau. Phosphorsaure. 7 :199-220. 

29. Garner, H. V. 1937. The effect of fertilizers on the size of main crop po 
tatoes. Empire Jour. Exptl. Agr. 5 :327-341. 

30. 1938. The effect of manures on the size of main crop potatoes 
Jour. Min. Agr. Gt. Brit. 44 :1189-1194. 

31. Grantham, G. M. and Houghland, G. V. C. 1938. Fertilizer placement 


33. 


THE AMERICAN POTATO JOURNAL [Vol. 6 


Blair A. W. 1937. Available phosphorus in the potato soils of New 


studies with potatoes in Michigan, season of 1937. Proc. Nat. Fert 
Assoc. Joint Comm. Fert. Appl. 13 :87-90. 
Gray, Myra G. 1936. Fertilizer treatment and its effect on cooking qual 
ity in potatoes. Tasmanian Jour. Agr. (N. S.) 7 :68-72. ; 
Harris, L. 1937. Crop rotation work at the Scottsbluff Field Station 
Ann. Rep. Nebraska Potato Improv. Assoc. 1936/37 :5-12. } 
Henry, T. 1937. Investigations regarding the production of potatoes @ 
Uruguay. Archivo Fitoticn. Uruguay 2 :272-286. 


| 
13 
if 
4 
4 
4 
d 
Me 
4) 
is 
= 
7 
: 
32. 
= 
34. 
erry. 
Ry 
- 


1939] SMITH: NUTRITION STUDIES IN 1938 65 


35. 


. Joret, G. and Malterre, H. 1937. 


Hester, J. B. 1938. The influence of acid and neutral fertilizer mixtures 
upon the yield of potatoes on the limed plots at Onley, Virginia. Amer. 
Potato Jour. 15 :35-37. 

Houghland, G. V. C. and Strong, W. O. 1938. Fertilizer placement studies 
with potatoes. Proc. Nat. Fert. Assoc. Joint Comm. Fert. Appl. 13 :82-86. 

and Smith, Ora. 1938. Studies with pellet fertilizers on Long 

Island 1937. Proc. Nat. Fert. Assoc. Joint Comm. Fert. Appl. 13 :80-81. 


- Hromadko, J. 1938. Humusstoffe als kunstliche dungemittel in exakter 


feldversuchen Sbornik Ceskoslov. Akad. Zemed. 13:8-18. German 


. Summar 


y. 
. Itallie, van Th. B. 1937. The cause of the absorption of nitrogen, phos- 


phoric acid and potassium by various field crops. Verslag. Landb. 
Onderzoek. 43A(2) :13-51. 

Jacob, A. 1937. The influence of commercial fertilizers on the quality of 
vegetables. Ernahr. Pflanze 33 :363-366. 


. Jenkins, J. M. and Mickell, J. J. 1938. South Carolina Potato Fertilizer 


Experiments. A preliminary report. Amer. Fertilizer 88(7) :6-7, 24. 

Cultivation of potatoes. Recherches 

fertilisation Sta. Agron., Ministere Agr. (France) 10:119. 

1937. Action of fertilizing elements on Dikke Muizen po- 
tatoes. Ibid. 10:70-71. 

—__——_——— 1937. Phosphatic fertilizers in the cultivation of root plants 
and tubers. Ibid. 10:122. 

—— 1938. Potassium fertilizing of root plants and tubers. Ibid 
11 :176. 


and others. 1938. Experimentation agricole sur les engrais azotes, 
phosphates et potassiques. Ibid. 11 :99-187. 

Kuhnert, 1938. Wie kann man viele und starkereich kartoffeln erzeugefi? 
Das Superphosphat. 14 :24-30. 

Kulow, G. 1938. Bedeutung der Grundungung fur den Pflanzkartoffelbau. 


. Lea, G. F. and Odland, T. E. 1938. Effect of preceding crops on yields 


of Green Mountain potatoes. Amer. Potato Jour. 15 :164-170. 

and Smith, J. B. 1938. Availability studies on magnesium in 
magnesic limestones, serpentine, olivine and magnesium ammonium 
phosphate. Amer. Potato Jour. 15:4-9. 


. Lefort, G. 1937. Potash fertilizers in the cultivation of root plants and 


tubers. ame fertilisation Sta. Agron; Ministere Agr. (France) 
10 :128-129. 

Lemoigne, M. and Dupic, H. 1938. Fertilizing potatoes. Ibid 11 :74-76. 

Martin, W. H. 1938. Fertilizer studies in New Jersey in 1937. Proc. Nat 
Fert. Assoc. Joint Com. Fert. Appl. 13:79. 

Metzger, C. H. 1937. Commercial fertilizers in Colorado in 1937. Amer. 
Potato Jour. 15 :252-261. 

1937. A preliminary report on the effects of commercial fertilizers 

on potatoes in Colorado. Ibid. 14 :382-394. 

1938. Growing better potatoes in Colorado. 


Colorado Exp. Sta. 


Bul. 446. 

Modrow, E. 1938. Influence of soil reaction on yields, especially sugar 
beets. Zuckerrubenbau 20: 65-71. 

Morgan, E. T. 1938. Potato fertilizer trials at Burekup 1937. Jour. Dept. 
Agr. West Australia I], 15 :93-97. 

Morton, J. W. 1938. Fertilizers on fen soils. Experimental results with 

_ Potatoes. Fertiliser (London) 23:87. 

Niklas, H., Schropp, W. and Scharrer, K. 1938. Feldversuche mit ver- 

schiedenen Stickstoffdungemitteln. Landw. Jahrb. 85 :501-533. 


. Opitz, K. 1938. Nine-year experiments with potash fertilizers on the ex- 


periment field at Bornim (Germany) Ernahr Pflanze. 34 :261-269. 
Orchard, H. H. 1937. Some aspects of potato growing in South Aus- 
tralia. Jour. Dept. Agr. S. Australia 41:351-355. 


if 
ir 
= 
37 
> 
af 
1 
47 
Ts 
q an 
{ ori ak 
ae 
* 
58 
60 
oe 
if 
| | 
| 
| 
4 
ae) 
ae 
a 


B B 


“NI 


“SI 


NON 
> 


N 


S$ 3 


THE AMERICAN POTATO JOURNAL [Vol. 16, 


Plank van der, J. E. 1936. Internal brown fleck: a phosphorus defici 
disease of potatoes grown on acid soils. Union S. Africa Dept, ~ 

Bull. 156. 22 p. 

‘otatoes ertilizer Experiments. Jour. Dept. Agr. So. Austras 
i Bel) 1937. (From New S. Wales Plant Food Advisory Ca 
cil Bul. 

Prince, F. S. 1938. Report on methods of fertilizing potatoes in Ney 
Hampshire. Proc. Nat. Fert. Assoc. Joint Comm. Fert. Appl. 13:79 

Ramsay, J. T. 1937. Manurial trials on potatoes. Results for 1936.37 
Jour. Dept. Agr. Victoria 35 :593-597. 

1938. Potato manurial trials. Results for 1937-38. Ibid. % 

285-288. 

1938. Potato manurial trials. Results for 1937-38. Ibid. 36.401-4§ 

Rhoades, H. F. 1937. Effect of various irrigation potato rotations upon 
soil fertility. Ann. Rep. Nebraska Potato Improv. Assoc. 1936-37 :12-17 

Rothamsted Station. 1937. The use of straw as manure. Rep. Rothamsted 
Exp. Station 1936:51-55. 

Scheunert, A. and Wagner, K. H. 1938. Effect of different fertilizers o 
Vitamin B, and B, complex content of potatoes. Biochem. Zeitschr. 
295 :183-190. 

Schmitt, L. 1937. Zeitgemasse dungungsfragen unter besonderer beruck. 
sichtigung der phosphorsaure dungung. Phosphorsaure 6 :124-142. 
Shibuya, Kisaburo, Hideaki Saeki and Daizaburo Katagai 1937. Utilization 
of nitrate and ammonia nitrogen by plants. V. Potato Jour. Soc. Trop, 

Agr. Taihoku Imp. Univ. 9 :187-198. 

Shubin, S. F. and Shubina, O. G. 1937. Effect of potassium on resistance 
of potato leaf to frost and Macrosporium. Kalii (USSR) 6:38-40. 
Skinner, J. J. 1938. Fertilizers for southern soils. Year Bk. Comm. Fert. 

1938 :44-51. 

, Lineberry, R. A., Mann, H. B. and Collins, E. R. 1937. Adapting 
standard and high analysis fertilizer to truck crop soils. N. C. Agr. 
Exp. Sta. Bul. 316. 

Smith, Ora and Nash, L. B. 1938. Effect of certain minor elements on 
chemical composition and cooking quality of potato tubers. Proc. 
Amer. Soc. Hort. Sci. 35 :530-533. 

Smith, Ora. 1938. Growth and development of the potato as influenced 
especially by soil reaction. Cornell Univ. Agr. Exp. Sta. Mem. 215. 

: 1938. Green manure crops for potatoes. Amer. Potato Jour. 15: 
19-225. 

Thomas, W. 1938. Foliar diagnosis: application of the concepts of quaj- 
tity and quality in determining response to fertilizers. Proc. Amer, 
Soc. Hort. Sci. 35 :269-272. 

Truffau, Georges and Pastac, I. 1937. Tests on the rational fertilizing of 
potatoes. Compt. Rend. 17th Congr. Chim. ind; Paris Sept.-Oct. 1937: 
980-999. 

Vincent, H. 1937. Comparison between sodium and potassium nitrates. 
Recherches fertilisation Sta. Agron; Ministere Agr. (France) 10:78. 
Visser, W. C. 1938. Lime status and yield of crop. Verslag. Landb. On- 

derzoek 44A(6) :313-359. 

1938. Phosphorsaure-dungungsfragen. Phosphorsaure 7: 

Ware, L. M. 1937. The interrelation of size of seed piece and rate of ap- 
plication of fertilizer in the production of potatoes in Alabama. Amer. 
Potato Jour. 14 :375-382. 

1938. Summer legumes for the commercial potato crop in South 
Alabama. Amer. Potato Jour. 15 :183-188. 

Whetzel, H. H., Blodgett, F. M. and Mader, E. O. 1936. Stimulative ac- 

tion of copper protectants on potatoes. N. Y. (Cornell) Agr. Exp. Sta 

48th Ann. Rept. 119-120. 


4 
25: | 
> 
= 
| 
| ae 
was 7 
“ 81. 
82. 
— 
84. 
85. 
| 


REASONS FOR THE LOW AVERAGE YIELDS OF 
POTATOES IN OHIO 


Joun BusHNELL 


Ohio Agricultural Experiment Station, Wooster, Ohio 


It is generally recognized that the summer temperatures in Ohio 
are too high for maximum yields of potatoes. But in spite of the cli- 
mate, candidates for the 400-bushel Club report yields of 500, even 600 
bushels to the acre almost every year. Evidently something other than 
the climate is responsible for the state average yield being about 100 
bushels to the acre. 

The problem may be raised more pointedly by asking: Why have 
average yields of New Jersey risen more rapidly in recent years than if 
those of Ohio? 


Trend of the 
Yield per Acre 
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Some Factors TuHat ArE Not IMpPoRTANT 


From the more successful potato districts of the East, we hey 
that fertilizer is used at the rate of a ton, or even more on each acre 
In Ohio the common application is 500 pounds, rarely over 1,09 
pounds to the acre. The ineffectiveness of fertilizer to raise the yield 
in Ohio is illustrated by the cooperative fertilizer placement experiments 
conducted jointly by the U. S. Department of Agriculture and the Ohis 
Experiment Station on farms of prominent growers. For the average 
of five years, the effect of 1,500 pounds of 4-10-6 applied two inches 
to the side of the seed piece was an increase of 15 bushels to the acre 
over unfertilized plots. 

The serious diseases of the North, late blight and black leg, are 
only rarely serious in Ohio. The temperatures are usually too high, or 
the humidity too low, for the growth of these organisms. Prior to the 
certification of seed potatoes, Fusaria and the virus diseases were gen- 
erally prevalent and serious. Most of the increase in yield in Ohio since 
1915 can be attributed to the general use of disease-free seed. Today 


diseases are only occasionally an important factor in the low average 
yields. 


IMPORTANCE OF INSECT CONTROL 


Insects, rather than diseases, are prevalent in Ohio. The flea beetles 
and leaf hoppers are usually so abundant that spraying has become 
a generally accepted practice by all growers who have sufficient acreage 
to justify the necessary equipment. The importance of spraying is 
illustrated in the results obtained by P. E. Tilford at the Experiment 
Station. The average increase for 13 years was 107 bushels on each 
acre. Likewise at the Muck Crops Farm, J. P. Sleesman has found 
an average increase of 165 bushels. 


AcreEAGE Tuat Is Not SprAYED 


In view of the importance of spraying to insure good yields, it is 
surprising to find a large number of Ohio farms producing less than 
100 bushels of potatoes. It is improbable that more than a few of 
these small patches of potatoes are properly sprayed. The 1934 census 
shows that of the 256,000 farms in Ohio, 162,000 reported growing 
potatoes, but 132,000 of these grew less than 100 bushels. There were 
58,000 acres in these small patches, with a total production 3,600,000 
bushels, with the average yield only 63 bushels to the acre. This 58,000 
acres was more than 40 per cent of the total acreage of the state. 
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The census further shows that this presumably uneconomic 
ractice prevails throughout the corn belt and in most of the states 
to the north and east. It is not so widespread, however, in all 
of the eastern states as in Ohio. To mention New Jersey again, 
the 1934 census showed only 21 per cent of the farms producing \J 
100 bushels or less of potatoes, when in Ohio it was 52 per cent. 

A still greater contrast is found by comparing the proportion 
of the total production that was produced on farms growing more 
than 1000 bushels. In New Jersey 86 per cent of the crop was 
grown by the large-scale potato growers, whereas in Ohio it was 
only 32 per cent. 

It is also interesting to compare the yields of these commercial 
growers in the two states. Although a single year hardly affords an a 
accurate comparison, nevertheless it may be noted that the New 
Jersey growers averaged 185 bushels in 1934 and the Ohio grow- 
ers 182 bushels on each acre. 

The conclusion from the 1934 census records is that the low 
average yields in Ohio as a whole are due in part to the fact that 
about 25 per cent of the crop is grown on farms with less than two 
acres of potatoes. One of the chief reasons why the yield was only 
63 bushels to the acre on these farms is that the potatoes were not 
properly sprayed. 


THE Sort PrRoBLEM IN OHIO 


Another factor which is holding down the yield of both large 
and small growers, and a factor not duly appreciated, is the poor J 
physical condition of the soils. The bulk of the Ohio crop is grown 
on silt loams or silty clay loams. With ordinary rotations and 
ordinary methods of handling, these soils become compact and hard 
in midsummer, particularly during hot weather interspersed with 
heavy rains. After the soil has once settled and hardened, the 
potato plants suffer from inadequate aeration of the soil, and the 
plants gradually die. The potato is far more sensitive than most 
crops to this condition, and, consequently, most farmers do not 
realize why their potatoes die prematurely. 

To illustrate the importance of rotation and handling of the 
soil, the results from a long-continued fertilizer experiment at 
Wooster may be cited. Started by Thorne in 1894, the potatoes 
were planted on a clover sod in a three-year rotation of wheat-clover- 
potatoes. For many years the soil was handled in the way that 
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has proved successful with corn; the sod was plowed in late wip. 
ter and fitted well before planting. For the first 15 years the beg 
fertilized plot averaged 188 bushels to the acre; for the second 15 
years only 136 bushels. Part of this low yield was due %o poo 
seed, but with the adoption of certified seed and spraying, the yield 
rose to only 208 bushels for the 9 years from 1924 to 1932. 

Because the yields were so low, the experiment was discon. 
tinued for five years until other experiments had shown better ways 
of handling this soil for potatoes. Then with the adoption of, 
rotation in which a heavy rye sod preceded the potatoes, the so4 
being plowed immediately before planting the potatoes, the yield 
in 1937 and 1938 averaged 361 bushels to the acre. 

The distinct advantage of the rye sod on this soil seems to be 
due to the mat of roots that are slow to decompose and thus me. 
chanically retard the settling and slacking of the soil during mid. 
summer. In this respect rye has proved superior to any legume 
tested. Bluegrass also gives an excellent sod, but unfortunately 
bluegrass or any other perennial grass is likely to become infested 
with grub worms or wire worms. 

Another illustration of the advantage of having loose soil in Ohio 
is the excellent yield secured on muck. At the Muck Crops Experi- 
ment Farm the average yield from 1932 to 1935 was 409 bushels to the 
acre, whereas on the silt loam at Wooster it was 298 bushels. 


CoNCLUSION 


In conclusion, it is the writer’s opinion that three factors are largely 
responsible for the present low average yield of potatoes in Ohio, 
First, a large proportion of the crop is grown in small patches on farms 
that are not equipped to spray properly, and the yields are seriously 
reduced by flea beetles and leaf hoppers. Secondly, the ordinary rota- 
tions and methods of handling the soil do not maintain an adequately 
loose condition for potatoes. Finally, there is the high summer temper- 
ature which alone will probably prevent the Ohio yields from ever equal- 
ling the yields of cooler potato districts. But the high temperatures 
need not discourage Ohio growers from aiming at 400, 500, or even 600 
bushels to the acre. 
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SCAB IMMUNITY 


DoNnALD REDDICK 


Cornell University, Ithaca, N. Y. 


The common scab, caused by Actinomyces scabies is prevalent in 
most, if not all, of the potato regions of the world and is particularly 
troublesome wherever the soil is reasonably “sweet.” The common 
method of holding scab in check is to treat the soil in such a way that 
the hydrogen ion concentration will read pH 5.0 to 5.3. On soils of 
limestone underlay and on peat soils this amendment is difficult or 
practically impossible to effect. Furthermore, soils with such an acid 
content are not the most suitable for many of the crops that are grown 
in rotation with the potato. It is for this reason, as well as for rea- 
sons of economy that more and more attention is being given to the 
development of scab-resistant sorts. 


HERITABILITY OF SCAB RESISTANCE 


It is obviously necessary, before any progress can be made, to estab- 
lish the fact that plants do exist which are actually resistant to the dis- 
ease and that resistance is a heritable character. 

As for the heritability of resistance to scab there exists already 
much inferential evidence that this resistance is a heritable character. 
In addition, some positive evidence of heritability is presented by Clark 
et al (2) and more extensively by Leach et al (3). The writer has 
additional evidence (unpublished) and from oral reports knows that 
confirmation from several sources will be available in a short time. No 
one seems to have hazarded a guess as to the probable mode of inheri- 
tance. 


RESISTANCE TESTS 


In compiling a list of varieties which are reported to be scab-resist- 
ant certain ones are likely to be found in practically every list. Rich- 
ter’s Jubel usually heads the list and is accompanied by its offspring, 
Erdgold, Hindenburg and Arnica, as well as by Rheingold, Ostragis, 
Ackersegen, Dauerragis, Aal, Treff As and Russet Burbank. These 
are the varieties that are being used by most persons engaged in a 
program of breeding for scab resistance. Needless to say, these vari- 
eties in their present state are not well adapted to culture in the prin- 
cipal potato-producing areas of North America. Some tolerate no 
heat or drought, several mature much too late to be of value whereas 
still others have flesh of such waxy consistency that they are unac- 
ceptable to the American palate. Russet Burbank is, of course, a most 
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acceptable variety from the culinary standpoint but it is far from «& 
tablished that the variety can be grown profitably outside certain m 
stricted areas. 

The development of suitable varieties for large areas of the Nor} 
American continent therefore seems to be a matter of producing ney 
varieties which possess a definite resistance to scab. And, since the pro. 
cess involves hybridizations with the upsetting of the arrangement of 
genes which have entered into the combination to make a particulg 
plant a commercial variety, it might not be much more difficult to 
employ foundation stocks in the breeding program one parent of which 
is immune to the disease. 

It is the purpose of this paper to call attention to the possibilities 
of using certain species of Solanum in a program of breeding for scab 
resistance and to suggest widespread tests of these species to determin 
whether the following observations can be verified elsewhere. 

Several different species of Solanum have been grown at Ithaca 
for a number of years and it has been observed that the tubers were 
always free from scab even though susceptible varieties developed some 
scab in the same experimental field. A part of the field was amended 
by the use of lime and barnyard manure so that in 1937 soil sample 
to a depth of 6 inches showed a reading of pH 6.8 and in 1938 of 
approximate neutrality. Under these conditions various standard com- 
mercial varieties became so thoroughly scabbed that they were wholly 
unrecognizable. On the other hand, certain species were found the 
tubers of which were entirely free from scab. Outstanding among these 
was Solanum commersonti, a species of the southeastern regions of 
South America. The particular culture which was grown most exten 
sively and about which there could be no question whatever that the 
tubers had not merely escaped infection was grown from a true seed 
obtained originally from the Botanical Garden in Montevideo. This 
plant is a triploid with 36 chromosomes. Four hills each of two other 
samples of this species obtained originally as tubers from Las Delicias, 
Argentina, one labeled “blanca,” the other “colorado” also produced 
tubers that were free from scab. Tubers of susceptible varieties in 
adjoining rows were heavily scabbed. In 1938 all three cultures pro- 
duced a large number of scab-free tubers which appeared to be fully 
mature and several of which were of large commercial size. The tubers 
are developed on very long stolons so that they were spread over a wide 
area often extending beyond adjacent rows on either side and thus giv-, 
ing added assurance that there was no possibility of escape from infec 
tion. 
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These wild plants, however, form their tubers considerably later 
than many of the varieties so that conditions are not identical in a field 
comparison. Some plants of the three sorts were therefore grown in 
the greenhouse in a bed of peat soil which was heavily infested with 
the scab organism and were allowed to grow there until the 8th of 
November. On this date the plants had ceased growth and were be- 
ginning to die. The tubers, although widely scattered in the bed, were 
easily identified. They were entirely free from scab. Tubers from a 
susceptible variety grown in the same bed showed heavy infection. 

At the same time two other species which are taxonomically closely 
related to S. commersonti, namely, S. chacoense and S. caldasii var. 
glabrescens, were given identical treatments. Neither of the species 
produced tubers either in the field or the greenhouse exceeding 2.5 
centimeters in diameter but they appeared to be fully mature and they 
were free from scab. 

Likewise Solanum jamesii produced a large number (about 100) 
of tubers in the field (“scab nursery”) which appeared to be mature and 
which were free from scab. Plants of this species in the greenhouse 
were injured by Rhizoctonia and gave an unsatisfactory yield. 

A plant secured from H. C. Moore in 1931 has been grown under 
the above conditions as well as in other locations where scab is prevalent 
and has never developed any scab lesions. 

Some other plants of tropical Andean origin have been under test 
and appear to be scab-immune. It is not felt, however, that the tests 
of these plants are entirely conclusive as yet. 


BREEDING POSSIBILITIES 


Solanum commersonii* seems never to have been used to any extent 
in potato breeding and it does not appear that any commercial varieties 
have this species anywhere in their ancestry, although von Rathlef (4) 


*Bukasov (Compt. Rend. Acad. Sci. U. S. S. R. 20: 177-179. 1938) pro- 
poses to reserve this specific name for a triploid plant restricted to an area in 
the immediate vicinity of Montevideo. It is difficult to believe that taxonomists 
will accept chromosome number as a basis for delimiting species. Bukasov also 
states that this triploid does not produce true seeds. This suggests that the 
plant in question is not a good species but a hybrid. However, the writer ob- 
tained seeds from La Direccion de Paseo Publicos, Jardin y Museo Botanico, 
Montevideo in 1927, grew plants and recovered a very few seeds. Some one of 
these plants has been kept alive by tuber propagation and an examination of root 
tips shows thirty-six chromosomes. This plant does differ from any other 
specimens obtained under the same name but the differences have been attri- 
buted to its probable hybrid condition. This plant has frost tolerance to at 
least 28° F. which the others do not have. It also produces a dark-green dis- 
tinctly cordate seedball whereas the others produce seedballs which are nearly 
globular, light green and dotted abundantly with white. 
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lists three German varieties in which the species is mentioned as femak 
parent. Long stolons and a bitter flavor of the tuber certainly hay 
been deterrent factors. The long stolons of S. demissum have beg 
eliminated by hybridization and the same thing probably could be y, 
complished with S. commersonii. S. chacoense and S. caldasii yy 
glabrescens** also have long stolons and tubers with bitter flavor an 
in addition, produce small tubers. Clark (1) produced seeds on S. feng. 
leri with the pollen of S. Chacoense. The first generation hybrids wep 
sterile and produced tubers with bitter flavor. The writer secured see 
on the triploid S. commersoni by using pollen of S. demissum. In th 
second generation about fifty plants were grown and only five plank 
appeared to have any characters of commersonii; the others wer 
strongly demissum-like. In the third generation the plants were indis 
tinguishable from demissum. First generation plants of commersonj 
x demissum have been backcrossed to S. demissum, S. commersonj 
and to seven “tuberosum” varieties including Green Mountain. Seek 
also have been secured with S. commersonti “blanca” as pollen paret 
on S. fendleri, S. jamesii, and on the triploid; with “colorado” as poll 
parent on S. fendleri, also the reciprocal, and “colorado” as female pa- 
ent with pollen of S. jamesii and S. demissum. Pollen of S. chacoeny 
gave a set of seeds on S. demissum. These interspecific crosses wer 
made in 1928 and for another purpose so that they are to be regardel 
merely as suggestive of what it may be possible to do with these scab 
proof species. 

The plant from Moore grows to enormous size, has very broad, 
dark-green leaves, is drought tolerant, has stolons to two meters in length 
is both self and cross fertile, and has large tubers with deep purpk 
skin and tuber flesh solid purple throughout. Selfed seeds of thi 
plant yield a medley of offspring especially in respect of tuber color atl 
some of the seedlings are definitely scab susceptible. Most of the seet 
lings mature their tubers too late to be tested satisfactorily in the fiel 
at Ithaca. Thus far only one seedling from this plant has been foun 
which appears to be immune. The principal difficulty appears to k 
merely that the parent plant is of undoubted tropical origin and as sud 
behaves like most other tuberous species and varieties from the tropit 
and begins tuber formation only with the advent of days with approx 
mately twelve hours of light. The plants in consequence are, for th 
most part, barren or are only beginning to set tubers when they 3 
killed by autumn frost. Other tests of similar seedlings are now i 


**Bukasov, L. C., states that the plant usually referred to by this name? 
really S. parodii. 
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MORE POTATO PROFIT 


-by dip-treating seed with 


SEMESAN BEL 


Growers say it’s amazing — how SEMESAN BEL 
seed treatment increases potato profit by reducing 
disease! A quick dip costing as little as 1%o¢ per 
bushel of seed treated, it is effective against seed 
piece decay, seed-borne scab and Rhizoctonia; has 
increased the average yield 13.6% in practical tests. Applied to seed 
sweet potatoes and sprouts, SEMESAN BEL reduces black rot, stem 
rot and scurf. Ask dealer for pamphlet. Bayer-Semesan Company, 


Inc., Wilmington, Del. 
B BY 


SEED DISINFECTANTS 


A TREATMENT FOR EVERY MAJOR CROP 


The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


| 
= 
have 
ang = 
end. 
nd 
were 
ant: 
ven | 
‘ft 
en 
| 
oa 
ry 
a ‘| # 
; 
fel 
the 
| P| 


76 THE AMERICAN POTATO JOURNAL [Vol. 16, 


progress in the greenhouse. The same difficulty has been encountered 
in hybrids of this plant with domestic sorts and is being overcony 
in a similar way by resorting to greenhouse culture. 


SUMMARY 


Solanum commersonii, S. chacoense, S. caldasii var. glabrescens 
S. jamesii, and an unnamed variety have been grown in soil heavily 
infested with Actinomyces scabies, the organism of common scab, and 
for two successive years have given an immune reaction. All of the 
species mentioned have some very objectionable characters including 
late maturity, long stolons and in those of the group commersonia a bit- 
ter flavor. Interspecific hybrids have been obtained. The usefulness of 
the species in a program of breeding for the development of scab-resist. 
ant sorts of commercial value remains to be determined. 
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SECTIONAL NOTES 


ALABAMA 


Alabama continues to receive more than its allotment of rain. There 
have been, however, sufficient breaks in the rains to allow the soil to 
dry out and work satisfactorily. The larger part of our acreage, there- 
fore, was planted almost according to schedule. On the night of the 
22d of February the temperature reached about 24° Fahrenheit in the 
South Alabama potato area. Potatoes that had emerged were killed 
back. Fortunately not more than approximately 10 to 15 per cent of 
the acreage was advanced far enough to be seriously affected. Shoots 
just emerging were killed therefore delaying the season somewhat but 


probably not reducing the yield materially. (March 3).—L. M. 
Ware. 
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ARMOUR’S under the Crop 
means Cash in the Bank 


Those growers using Ar- 
mour’s can well afford to 
whistle a merry tune, be- 
cause Armour’s Big Crop 
Fertilizer is dependable 
for quality yields that 


bring the best prices at 
the market. Join the Big 
Crop farmers this year 
and make every acre do 


its best with Armour’s 


Big Crop Fertilizer. 


We recommend Armour’s 
ARMOUR FERTILIZER WORKS 


80 Eighth Avenue, New York City 


Presque Isle, Me. 
Baltimore, Md. 


Chicago Heights, Ill. 
Sandusky, Ohio 
Cincinnati, Ohio 
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CALIFORNIA 

Potato digging in the Stockton Delta is now practically finished, 

As far as the writer knows, this is the only potato producing ge. 
tion in the world, where potatoes may be left in the ground all winter 
and are not dug until the following spring. This has been a very dy 
season and the potatoes—even those just recently harvested, were jy 
very good condition. 

The new crop of potatoes will be planted beginning the 15th g 
March and due to the inclusion of certain land which was flooded gg 
year and not available, the potato acreage for this coming season yi 
probably be slightly in excess of this year’s. 

Generally speaking the past season was a poor one for the growem 
from a financial point of view. The yields and quality were excellent 
but prices were unsatisfactory. (March 6).—E. Marx. 


FLORIDA 


In the Hastings-Lacrosse District, Florida, the potato crop wa 
slightly damaged by freezing temperatures which occurred on the 2q 
and 24th of February. However, this cold weather was followed byg 
to 4 inches of rainfall throughout most of the district on the 27th@ 
February and the crop has made good growth since the low temperatung 
prevailed. Little disease is now present. Growers are applying cop 
per-lime dust for the control of late blight which has appeared in a f@ 
fields. 

Owing to a combination of circumstances, including effects of a 
eases on the Spaulding Rose variety and market trends, there has beaiy 
a great increase in the acreage planted to Katahdin, and rather larg 
plantings have been made of other new varieties which have not beg 
grown before on a commercial scale in this area. There has also beg 
a reduction of 18.4 per cent in the 1939 acreage as compared with i 
acreage grown in 1938. The 1939 acreage of the different varietit 
planted is as follows: 


Variety Acreage Per Cent 
Spaulding Rose ........... 38.7 
California White Rose .... 5.1 


2.4 


2.0 
0.4 


100.0 
(March 6).—A. H. Epp1ns. 
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POTATOES 


WERE 


FERTILIZED | 


8-16-20 
PHUS 
"MIXTURE 


that those regions — North, South, 


East, and West — which grow the 
most and best potatoes — and pro- 


duce the largest yields — use the 


most ‘Ammo-Phos’ in formulating 


fertilizers. 


AMERICAN CYANAMID COMPANY 
ROCKEFELLER PLAZA NEW YORK, N. Y. 
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LOUISIANA 


Freezing weather on the 21st and 22d of February caused som 
damage and delay to the Louisiana potato crop, particularly in ty 
earlier area of South Louisiana. The North Louisiana area is late jy 
completing its potato planting because of interference by rain. 

The leading potato growers feel that there are too many pop 
lots of certified seed being distributed in Louisiana. The Louisiana Pp 
tato Association has been very active in the fight to protect the Louisiag 
potato industry in connection with the quality of certified seed potatog 
distributed. Plans are now being made to further protect and advang 
the position of the Louisiana potato industry. (March 10)—J, & 
RICHARD. 

NORTH CAROLINA 


We have had so much rain during February that planting has bee 
very much delayed. Usually our early potato planting is practically 
completed by this time, but this year I doubt whether or not half th 
crop has been planted to date. The indications point toward a Io pe 
cent increase in acreage in the early crop unless the wet weather cor 
tinues to make planting impossible. 

There has been a considerable increase in the use of side place 
ment fertilizer machines this year. (March 6).—RosBert Scummnr. 


SOUTH CAROLINA 
The climatic conditions during February were rather warm fora 
period of approximately two weeks after the potatoes were planted 


with the result that the tubers germinated quickly and emerged a little | 


earlier than they normally do. Early planted fields showed sprouts 
breaking the ground when a cold period with a temperature of 20 d 
grees caused the plants to die back and retarded the growth of the young 
sprouts. 

Since potato planting time this section has had about eight inches 
of rain, five inches of which has fallen since the 27th of February. I 
is feared that stands will be reduced on poorly drained fields and on 
those that were planted late. Early-planted fields and those that att 
drained well will probably show little damage as a result of the heavy 
rains. With clearing weather most growers are re-bedding their potatd 
fields or going through them with a subsoil plow to loosen and aerate 
the soil. The common practice is to run a weeder over the beds whe 
the sprouts begin to break the surface of the soil to loosen the soil and 
to discourage weed growth. If the weather remains clear, it is prob 
able that most fields in the vicinity of Charleston and Beaufort will k 
worked into good shape by the end of the week. (March 6)— 
MITCHELL JENKINS, JR. 
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Accurate, gentle 
picking and place- 
ment of seed. 


Exact spacing of 
seed in the row. 


Uniform depth 
placement of seed 
and fertilizer. 


Constantly uniform 
covering of both 
seed and fertilizer. 


N DEERE 


EADING growers in every section 
know the John Deere Potato 
Planter for its remarkable plant- 

ing accuracy. In addition, they have 
found their John Deere’s to be out- 
standing in light draft and dur- 
ability —-important features you 
want in your planter. 


Why not take a tip from the lead- 
ing growers who are depending upon 
John Deere’s? Right now is a good 
time to see your John Deere dealer 
about these planters that plant 
whole or cut, treated or untreated 
seed in your desired row spacing. 
Horse or tractor hitch. Write today 
for free folder. 


MOLINE, ILL. 
Dept. PO-59 


John Deere Potato Planters 
Give You 4-Way Accuracy 
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IMPROVED FERTILIZER USAGE 


Recent years have seen marked changes in the use of fertilizer for 
the production of potatoes. On many farms, mixtures carrying twenty 
units of plant food have been replaced by those carrying twice this 
amount, resulting in a saving of both time and money. Marked changes 
have also come about in the composition of the mixtures. Together 
with the changes in the concentration and the ingredients employed 
have come decided changes in the methods of application. 

In the Eastern potato-growing sections, where it has long been the 
practice to apply the equivalent of a ton of a 5-8-7 mixture to the acre 
in the row at time of planting, the grower has found that yields are 
markedly influenced by the manner in which the fertilizer is applied. 
Results of numerous tests have demonstrated that largest yield returns 
will follow where the fertilizer is applied in bands approximately two 
inches to each side of the seed piece and on the same or a slightly lower 
plane. Prior to the demonstration of this fact, the common practice in 
many sections was to apply all the fertilizer under the seed piece. This 
method was proven to be decidedly inferior to the side placement. The 
adoption of the latter method was followed by marked increases in 
returns on the fertilizer investment. 

More work needs to be done, however, in connection with fertilizer 
usage on the potato crop. This is apparent from the report by Brown 
et al in this issue of the JouRNAL. These workers present results which 
indicate that it may not be desirable to apply all the ingredients ina 
potato fertilizer as a complete mixture but rather to vary the location 
of the different ingredients. Their results show that the divided place- 
ment averaged 27.5 bushels more than where the ingredients were 
mixed and applied together. This is an interesting development and 
should be followed up, since if further experimentation should cor 
firm these findings, it would mean still larger returns on the fertilizer 
investment. 
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FURTHER STUDIES ON THE PLACEMENT OF FERTILIZER 
FOR POTATOES 


B. E. Brown,’ H. H. Zimmertey,? G. V. C. HouGHLanp,*® 
W. H. Repit* anp L. G. SCHOENLEBER* 


United States Department of Agriculture, Washington, D. C. 
INTRODUCTION 


Many field experiments show that the use of fertilizer is one of 
the major factors influencing the yield and quality of potatoes. One 
does not exaggerate in saying that the potato is one of our most re- 
sponsive crops to fertilization. In quite a number of sections where 
potatoes are produced commercially, particularly along the Atlantic 
Seaboard from Maine to Florida, a ton or more of fertilizer to the acre 
is the rule and normally the return from its use justifies such heavy ap- 
plications. This heavy use of fertilizer year after year represents a con- 
siderable financial outlay, and, naturally, the grower wants to be as- 
sured that he will derive maximum efficiency from the fertilizer he 
uses on his potato crop. Among the most important matters he has 
to consider in the use of fertilizer are (1) what analysis to use, (2) 
what the fertilizer contains, (3) how much to apply on an acre and 
(4) how to apply it. 

Much interest has been shown in recent years concerning fertilizer 
placement for different crops. One of the major activities along this 
line has had to do with the potato crop on which, as pointed out, large 
amounts of fertilizer are used to the acre. 

From 1931 to 1935 different methods of fertilizer placement 
were compared to determine whether any definite superiority of one 
method over another would result. The chief findings of the inves- 
tigational work were summarized in a recent publication’ as follows: 


1Senior Biochemist, Division of Soil Fertility, Bureau of Plant Industry. 

Director, Virginia Truck Experiment Station. 

8Associate Soil Technologist, Division of Soil Fertility, Bureau of Plant 
Industry. 

*Assistant Agricultural Engineer, Division of Mechanical Equipment, 
Bureau of Agricultural Engineering. 

*Methods of applying fertilizers. Recommendations of the Joint Committee 
on Fertilizer Application, April, 1938, illus. 
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Field trials comparing different methods of fertilizer p!acement for Potatog 
were conducted over a four to five-year period in Maine, New York, Michigan 
New Jersey, Ohio, and Virginia. Twenty-seven separate tests were run 4 
compare different fertilizer placement methods, including: (1) fertilizer applieg 
in bands 1 inch on each side and level with the seed piece; (2) the same g 
(1) but 2 inches from the seed piece; (3) same as (1) but 4 inches from th 
seed piece; (4) fertilizer placed 2 inches an each side and about 2 inches beloy 
the seed level; (5) fertilizer placed in an undisturbed band below the seg 
piece with 1 to 2 inches of fertilizer-free soil interposed; (6) fertilizer applieg 
in the furrow and mixed in the row below and to the sides of the seed, and (7) 
fertilizer mixed with the soil on the sides and above the seed. 

Results obtained show that side placement of fertilizer resulted in highe 
yields than other methods of application in 23 out of 27 tests. Of the side. 
placement methods compared, placing the fertilizer in bands 2 inches to each 
side and practically level with the seed piece gave best results in a majority 
of the trials. In Maine, for example, the yield from side placement of fertilizer 
averaged 35 bushels more than when the fertilizer was placed in a band beloy 
the seed, and 43 bushels more than when mixed with the soil in the row. Ip 
similar comparisons in New Jersey the yields were 44 bushels and 24 bushels 
higher, respectively; and in Virginia 33 bushels and 20 bushels higher, re. 
spectively. The additional yields so obtained do not reflect any change what. 
soever in kind or quantity of fertilizer used, but are entirely the result of the | 
difference in placement of the fertilizer. 


The recommendation covering the placement of fertilizer for pote 
toes as given in this publication is as follows: 


POTATOES: Fertilizer should be applied in bands on each side of the 
seed piece with two inches of fertilizer-free soil interposed. The fertilizer 
bands should be on a level with or slightly below the seed piece. On sloping 
land, in order to avoid fertilizer shifting too close to the seed, it is recommended 
that the depth of fertilizer placement be about an inch below the seed level. 


The findings set forth clearly emphasize the importance of proper 
placement of fertilizer for potatoes. 


ADDITIONAL FERTILIZER PLACEMENT StupyY COMPARING COMPLETE 
FERTILIZER WITH SEPARATE INGREDIENTS 


Although the investigational studies referred to are clear in show- 
ing that side placement of potato fertilizer tends to insure greater 
efficiency as reflected in yields, it is not so clear whether all 
ingredients in the fertilizer should be side-placed. Generally speak- 
ing, a fertilizer intended for potatoes is a mixture of nitrogen, phos 
phorus and potassium compounds or in other words a complete fer- 
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tilizer. In all the fertilizer placement studies dealing with the potato 
a complete fertilizer was applied which meant that no opportunity 
was afforded to determine the specific effect of the ingredients them- 
selves when placed differently with reference to the potato seed piece. 
Although it is generally believed that certain nitrogen compounds are 
the chief “culprits” in causing fertilizer injury when not properly 
placed with respect to the potato seedpiece it has not been shown 
whether all the ingredients in a fertilizer mixture should be side- 
placed, or whether greater fertilizer efficiency might result from put- 
ting certain ingredients on the sides with the others in contact with 
the seed piece. For example, the nitrogen and potash ingredients 
may be placed in a band on each side and the phosphorus compound 
placed in contact with the seed piece, and vice versa. 

In order to determine the effects of separate fertilizer ingredi- 
ents placed as described a field plot study® was started at the 
Eastern Shore Sub-Station’ of the Virginia Truck Experiment 
Station on sassafras sandy loam to make the following placement 
comparisons, each treatment being well replicated. 


(1) Complete fertilizer, 6-6-58, in furrow® 
(2) Complete fertilizer, 6-6-5, side placement?® 
(3) 0-6-5 in furrow, 6-0-0 on each side 

(4) 0-6-5 on each side, 6-0-0 in furrow 

(5) 6-0-5 in furrow, 0-6-0 on each side 

(6) 6-0-5 on each side, 0-6-0 in furrow 

(7) 6-6-0 in furrow, 0-0-5 on each side 

(8) 6-6-0 on each side, 0-0-5 in furrow 


The foregoing comparisons afforded an opportunity to deter- 
mine the separate effect of the different fertilizer ingredients in com- 
parison with complete fertilizer when applied in two ways. In all 


®Conducted cooperatively by the Bureau of Plant Industry, Bureau of Agri- 
cultural Engineering and the Virginia Truck Experiment Station as part of a 
general fertilizer placement project inaugurated in 1932. 

7Onley, Virginia. 

‘Rate of fertilizer application: 2000 pounds per acre, furnishing 120 pounds 
of nitrogen (N), 120 pounds of phosphoric acid, P,O,, and 100 pounds of potash 
(K,O). Nitrogen derived as follows: 3.5 units (70 lbs.) from ammonium sul- 
phate; 1 unit (20 Ibs.) from nitrate of soda and 1.5 units (30 lbs.) from dried 
blood. Phosphoric acid derived from superphosphate (18%); potash, from 
muriate of potash (50%). 

%See description of placement method on pages 84 and 8s. 

in a band two inches on each side of seed piece and practically level 
with or slightly below seed piece level. 
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cases the treatments were machine applied, a description of which, 
also of the two placement methods employed, is given below. 


DEscRIPTION OF MACHINE AND METHOD oF APPLYING THE ComPtetr 
FERTILIZER AND SEPARATE INGREDIENTS 


The machine used in planting the placement test was the experi. 
mental planter, developed and operated by the Bureau of Agricultura 
Engineering for the regular cooperative fertilizer placement experi. 
ments with potatoes (Fig. 1). This planter has two fertilizer hop. 


Fic. 1—Machine used to apply complete fertilizer and fertilizer ingredients. 
The tube in back placed fertilizer or fertilizer ingredient in the row; the 
two tubes in front placed fertilizer on each side. 


pers which may be operated independently, so that one element of the 
fertilizer could be dispensed at one rate and the other two elements 
at another. The regular side placement of fertilizer is obtained by 
means of two disc furrow openers, adjustable both vertically and later- 
ally, mounted on the front end of the machine. The furrows opened 
by these discs are covered by means of bedding discs mounted closely 
behind the fertilizer discs and throwing the soil back over the furrows. 
The seed shoe is mounted back of the bedding discs on a line mid 
way between the fertilizer discs and in a position that will give the 
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required depth of the seed piece, which is covered by hilling discs 
located at the rear of the machine. 

In order to get the two distinctly different placements required 
for this test, the fertilizer material from one hopper was run through 
the tubes to the opening discs in front for the side placement as indi- 
cated by “a” in the illustration in figure 2; while the other materials 
dispensed from the other hopper, were placed in a band on the sur- 
face of the soil in front of the seed shoe accomplished by fastening 
the tubes to each side of the forward end of the shoe above the 
ground surface (Fig. 1). This band was split by the shoe, being 


Fic. 2—Illustrating position of fertilizer in the differential placement of the 
fertilizer ingredients. 
A—Side placement, a band on each side 2 inches from and level with seed 
iece. 
B—Final position of row-applied fertilizer or fertilizer ingredient. Some 
contact with seed piece but mainly the fertilizer is in a “reservoir” above 
the seed piece. 


slightly mixed by this action, and then thrown back together in the 
center of the furrow behind the shoe by the bedding discs which 
caused further mixing and resulted in a final position of the fertilizer 
as indicated by “B” in the illustration in Fig. 2. In reversing the 
position of the fertilizer materials, the tubes delivering the fertilizer 
from the two hoppers were reversed, i. e., the tubes running to the 
discs in front were fastened to the seed shoe and vice versa. 


RESULTS OBTAINED IN TERMS OF PRELIMINARY EMERGENCE, 
FINAL STAND, AND YIELD 


Before referring to the results obtained in the present study it 
will be of interest to consider a study conducted by C. F. Bailey™ to 
determine sources of fertilizer injury. The following statement, 


“Bailey, C. F. Potato Experiments in New Brunswick Canadian Exp. 
Farms, Fredericton (N. 3.) Sta. Rept. Supt. 1926, p. 35. 
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Fic. 3—Potato Plant Emergence on April 29, 1937. 
No. 6—Nitrogen + potassium materials on each side. Phosphorus ma. 
terial in furrow. 
No. 5—Reverse of No. 6. 
No. 3—Nitrogen materials on each side; phosphorus + potassium in furrow. 


with accompanying table, furnishes a good idea of what was done in 
this particular study: 


In order to obtain data on which constituents in the fertilizer caused injury, 
if any, experiments were carried on applying nitrate of soda, sulphate of am- 
monia, acid phosphate, and muriate of potash in the row in direct contact with 
the seed in such quantities as would be applied in a ton of 4-8-10 mixture. The 
other constituents such as would be found in a ton of 4-8-10 mixture made 
with the above chemicals were applied broadcast. The results are shown in 


table 31. 


The main differences between the present study and that con 
ducted by Bailey are (1) that he broadcast all fertilizer ingredients 
not applied in row in contact with seed as contrasted with side place- 
ment in bands in this study, and (2) it is likely that his row-applied 
fertilizer may have been in greater contact with the seed than in the 
present study. Bailey’s findings were that the nitrogen salts were 
the worst offenders in reducing the stand although muriate of potash 
applied in the row actually lowered the yield most. The ap 
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TABLE 31—To determine sources of fertilizer injury 


Chemical Applied in| Rate | Per Yield Per Acre 
the Row in Contact| Per Cent 
with Seed Acre | Stand ae Small Total 
| able 
Lbs. Lbs. Lbs. Lbs. 
Nitrate of soda 533 944 | 19.0575 | 15385 20,596.0 
Sulphate of ammonia | 400 | 929 19,131.0 1,612.5 20,743.5 
| 
Acid phosphate 1,000 | 99.4 21,036.5 1,539.0 2,575.5 
Muriate of potash 400 997.4 18,324.5 1,685.5 20,010.5 
| 


Sulphate of ammonia and nitrate of soda in direct contact with the seed 
apparently reduced the per cent stand. Where muriate of potash was used 
in the row in contact with the seed the stand was slightly below perfect, and 
the lowest yield was obtained. The best results were obtained with acid phos- 
phate applied in the row, and the other chemicals applied broadcast. 


proximate yields of merchantable tubers in bushels, however, 317 
for nitrate of soda; 319 for sulphate of ammonia; and 305 for mur- 
iate of potash when applied in contact with the seed piece are too 
close together to mean much. What is probably of more interest re- 
fers to the superphosphate when applied in the row in contact with 
the seed and the other ingredients broadcast. The yield of merchant- 
able tubers rose to 350 bushels. A result of this kind suggests that 
the preferable placement for the phosphate is to have it in close con- 
tact with the seed while the other ingredients are not in contact with 
the seed although not necessarily broadcast. 

The results obtained in the present study were obtained with 
machine placement so that all ingredients were applied in one opera- 
tion and none of them was broadcast. Results covering emergence, 
final stand and yields are presented in table tr. 


Discussion OF RESULTS 


The results presented in table 1, showing the effect of the re- 
spective placements on emergence, stand and yield, stand out com- 
paratively clearly. A brief discussion of the results is preseated. 


EFFEct ON EMERGENCE 


The emergence data show that certain placements retarded the 
“come-up” or emergence of the potato plants more than others. In 
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1936 treatments 4 and 5 were most responsible. In the case of treat- 
ment 4 the nitrogen materials were applied in the furrow, the super- 
phosphate and potash on each side of the seed piece whereas treat- 
ment 5 placed the N-+K in furrow, the P.O, on each side. The 
greatest number of plants above ground were observed on those plots 
(Treatment 6) where the superphosphate was in contact with the 
seed piece and the nitrogen and potash materials on each side. 

In 1937 the variations in emergence were even more marked 
than in 1936 for it will be noted that any treatment involving place- 
ment of nitrogen ingredients in the furrow resulted in retarded emer- 
gence (Figs. 3 and 4). The retarding effect of treatments 4, 5 


Fic. 4—A later view of the same rows shown in Fig. 3 about 18 days later. 
Irregular growth very noticeable in the case of Row 5. Superphosphate 
on each side, nitrogen and potash materials in the furrow. 


and 7, it will be noted was quite marked and in all of these cases 
the nitrogen was placed in the furrow, sometimes alone, some- 
times in combination with other ingredients. It is reasonably clear 
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that emergence was influenced primarily by the placement of the 
nitrogen materials and in some degree by the potash materials (Fy 
3). The rise and fall of the plant count perhaps correlated to som 
extent with the placement of the superphosphate, for apparently i) 
appropriate placement of this material for potatoes is one involving 
direct contact with the seed piece. 


EFFECT ON FINAL STAND 


The final stand count for 1936 shows that the retarding i. § 
fluence noticeable earlier in the season practically disappeared late 
in the season. Deviation from a perfect stand (260 plants per roy} 
was not marked, with the possible exception of treatment 4. 

In 1937, a perfect stand meant there should be 144 plants abo 
ground to accord with the length of row and seed spacing. In ha. 
mony with the greater retardation of emergence shown in 1937 th 
final stand likewise varied considerably. Certain placements in 197 
were relatively more pronounced in their effect on final stand tha 
in 1936. 

Taking the emergence and final stand data into consideration, 
insofar as the 1936 season is concerned, one is apt to be impressed by 
the apparent “recovery” of the plants when the final stand results 
are looked at in comparison with the emergence counts. Treatments 
4 and 5, in comparison with treatment 6, are good examples. The 
first two gave emergence counts of 189 and 190 plants, respectively, 
whereas treatment 6 gave a count of 234 plants. One might inier 
from this that the emergence would be reflected in the final stand 
but this was not the case. Potato plants that were retarded to the 
extent of not showing above ground when the emergence count wa 
recorded finally made the grade and the final stand counts in al 
three instances proved to be close together, namely, 242, 252 ani 
254, respectively, for treatments 4, 5 and 6. 


EFFECT ON YIELD 


Turning next to actual yields for these three treatments in 1936, 
it will be noted that they yielded respectively, 152, 135 and 182 bust 
els to the acre. Thus we find that although the final stand was 
practically the same, nevertheless those plants that were retarded in 
their early growth must have never fully recovered, physiologically 
speaking at least, from the inhibitory action of certain misplaced fer 
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tilizer ingredients. The lower yield obtained, even though the final 
stand count was practically the same regardless of where the fertilizer 
ingredients were placed, suggests that the seed piece may have been 
impaired through the action of certain fertilizer salts to so great an ex- 
tent that the plants failed to recover completely. 

In 1937 the trend of the results paralleled closely that of 1936, in 
showing that the nitrogen and potash materials should be sideplaced 
and the superphosphate put in contact with the seed piece. 

Average yields for the two seasons show that treatment 5 (nitro- 
gen and potash ingredients in furrow and superphosphate on each side) 
gave the lowest yield and that the reverse of this placement (nitrogen 
and potash ingredients on each side and superphosphate in furrow) 
gave the highest yield, the difference being 58 bushels to the acre. These 
results are not so surprising, however, when it is considered that they 
represent extremes in fertilizer placement. 

An interesting yield comparison resulting from this study con- 
cerns treatments 2 and 6. Treatment 2 involved side placement of 
the complete fertilizer in accordance with the approved recom- 
mendation, while treatment 6 placed the nitrogen and potash ma- 
terials in a band on each side similar to treatment 2 but placed the 
phosphate in the row. An average difference in yield of 27.5 bushels 
for the two-year period was obtained in favor of treatment 6 which 
suggests that the efficiency of the potato fertilizer was consider- 
ably increased by the divided fertilizer placement. A difference 
in yield of this magnitude is well worth while and if confirmed for 
other potato soils it would represent a marked increase in fertilizer 
efficiency, the attainment of which is the major object of the 
fertilizer placement program. Further work, under varying soil 
conditions, should be made to determine still more definitely the 
effectiveness of divided fertilizer placement. If a grower by such 
means could consistently increase his yield enough to warrant a 
change in his method of fertilizer application he might divert some 
of his potato acreage to other crops, particularly those instrumental 
in adding organic matter to the soil. Certainly he would be as- 
sured of lowering the cost of production of each bushel or each 
acre, assuming that reasonably normal prices for potatoes prevail. 


SUMMARY 


The efficiency of a potato fertilizer depends not only upon its 
composition, the rate at which it is applied, but also upon where 
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it is applied with reference to the seed piece. Generally Speaking 
potato fertilizers are mixtures of nitrogen, phosphorus and potas. 
sium materials and are termed complete fertilizers. The importang 
of fertilizer placement is attested by the volume of investigationg 
work conducted during recent years to compare approximately 5 
or 7 methods of fertilizer placement as affecting emergence, stand, 
yield and other items pertaining to potato production. The ne 
findings of this study show that, in general, superior results followe 
the application of fertilizer in a band on each side of, about two 
inches from, and practically on a level with, the seed piece. 

The present study goes a step farther in that it was planned ty 
obtain some idea of the comparative efficiency of a complete fertilize 
mixture and its separate ingredients when placed (1) on each side 
and (2) in partial contact with the seed piece. This was accomplish 
ed by applying a 6-6-5 potato fertilizer in the above locations with 
reference to the seed piece, and also applying (3) the phosphorus 
and potash materials in the furrow and the nitrogen materials on 
each side of the seed piece, (4) the reverse of the latter, (5) nitrogen 
and potash materials in the furrow, phosphate on each side, (6) the 
reverse of the latter, (7) nitrogen and phosphate materials in fur. 
row, potash on each side and (8) the reverse of the latter. It was 
felt that these placement comparisons might show which fertilizer 
ingredients were most involved in causing injury and also whether 
a complete mixture or the various ingredients as indicated would 
prove more efficient as measured in terms of emergence, stand, and 
yield. 

Results obtained over a two-year period at Onley, Virginia, on 
sassafras sandy loam, show that of the various ingredients in the 
fertilizer those supplying nitrogen when applied in the row retarded 
emergence and lowered yields to the greatest extent. Potash also 
had a retarding influence, but a minor one when compared with 
nitrogen. The final stand was less affected but the retardation in 
emergence indicated a physiological set-back from which the plants 
concerned failed to recover sufficiently to produce normal yields. 

The lowest yields were obtained when the nitrogen and potash 
materials were applied in the furrow and the superphosphate on 
each side; the highest when this procedure was reversed, the yield 
difference being 58 bushels per acre. In practically all instances 
when the nitrogen ingredients were in contact with the seed piece, 
lowest yields followed. When the complete fertilizer was applied 
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in the furrow there was only a slight difference in yield as com- 
ed with complete fertilizer applied at each side of the seed piece. 

The main implication suggested by the results is that potato 
fertilizer may be rendered more efficient by applying it not as a 
complete fertilizer but by what might be termed a differential place- 
ment. In view of the fact that superphosphate is believed to pro- 
mote root development the placement of this constituent in contact 
with the seed piece, especially as it exerts no appreciable injurious 
action when applied at normal rates, would appear desirable. As 
certain nitrogen materials when in contact with the seed piece cause 
the most injury it would seem desirable that they be piaced on each 
side of the seed piece in combination with the potash materials not 
only to avoid injurious effects but to promote the efficiency of the 
potato fertilizer as much as possible. From a yield standpoint the 
divided placement, over the two-year period, (Treatment 6), gave 
a yield that was 27.5 bushels greater than that obtained when the 
complete fertilizer was applied in a band on each side of the seed 
piece (Treatment 2). 

The results presented herein, although obtained over a two-year 
period on one soil type, suggest strongly that all the ingredients 
of a potato fertilizer do not necessarily render their greatest efficiency 
when applied as a complete fertilizer even though the method of 
application, side placement, is known to be favorable to emergence, 
stand and yield. 

Finally, it should be considered that the only phosphatic material 
used in the present study was ordinary superphosphate, containing 18 
per cent P.O,. Just how other phosphates, such as ammonium phos- 
phate, would have behaved, if similarly applied, was not determined. 


par 


THE EFFECTS OF SOME AGRONOMIC PRACTICES ON 
THE INCIDENCE OF RHIZOCTONIA 


F. M. BLopGett 
Cornell University, Ithaca, N. Y. 


In potato rotation experiments started in New York State in 1936, 
as a joint project of several Departments in the College of Agricul- 
ture, counts have regularly been made of the disease and insect injuries 
of the tubers at harvest time. Although these experiments have been 


in progress for only three years, some differences are already beginning 
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to appear particularly in the shorter rotations, in the number of tuber 
bearing sclerotia of Rhizoctania. 

The data available are the counts of tubers bearing sclerotia jp , 
two-hundred-tuber sample from each plot on which potatoes wep 
grown. Obviously such counts may not represent very well the jp. 
jury done to the growing crop by sprout and stem infections but day 
on these are not available. 

Included in the rotations are four (Nos. 1, 2, 3 and 4) in whid 
potatoes are grown on the same land every year. The essential dij. 
ferences among these, indicated in table 1, are in the use of cover CTOps 
and manure. There are three two-year rotations (Nos. 5, 6 and 7); 
and two five-year rotations (Nos. 8 and 9). As the experiment ha 
been in progress only three years, the maximum differences probat'y 
have not yet been obtained. Rotations were started in each year of the 
rotation. The experimental fields are divided into five blocks, each of 
which contains all the years of all rotations. In all of the above rote 
tions—1000 pounds on each acre of the neutral 5-10-5 fertilizer* are 
applied with the planter each time potatoes are grown. In two of the 
experiments, another rotation (No. 10) was added in which potatoes 
are grown on the same plots each year without fertilizer. 

A glance at the results (table 1) is sufficient to indicate the marked 
difference in the percentage of tubers with Rhizoctonia between the one- 
year rotations and the longer ones. On the average there were almost 
five times as many affected tubers on the plots which had grown three 
successive crops of potatoes (23.9 per cent) as on the plots which 
were growing their first potato crop in three years (4.8 per cent); of 
on plots which had grown two crops but with another crop grown in 
the alternate year between the potato crops (5.1 per cent). This i- 
crease in Rhizoctonia is such as reasonably might be expected where 
the same crop is grown in successive seasons on the same soil thus 
encouraging the multiplication of parasitic organisms. 

Not so clear, however, are the reasons for the rather consistent 
differeiices among the one-year rotations (potatoes every year). ln 
table 1, the one-year rotations are arranged in order of the decreasing 
percentage of tubers showing sclerotia of Rhizoctonia. The two 
locations where potatoes were grown without fertilizer show signifi 
cantly more Rhizoctonia on the tubers from this rotation than from 


*This fertilizer had its nitrogen as 2 per cent from vegetable sources, 10 
per cent from nitrate and 88 per cent from ammonium sources, its phosphoric 
acid 100 per cent from superphosphate, and its potash from muriate of potash 

Sufficient ground limestone is included in this fertilizer so that it is described 
as non-acid. 
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TaBLeE 1.—Percentages of tubers bearing sclerotia of Rhizoctonia at 
harvest time based on 1000 tubers each 


Locations Aver- 
Length age | Aver- 
Rota-| of at 3| at 2 Rye 
tion.| Rota- | Cohoc- Loca-| Loca- | Fer- | Cover | Manure 
No. | _ tion ton Byron | Malone | tions | tions*| tilizer | Crop 
(years)| Per Per Per | Per Per 
Cent Cent Cent | Cent | Cent 


10 | 14.4 | 53.5 34.0 one = 
I I 46.4 8.0 | 390 | 31.1 | 23.5 ~ _ on 
2 1 | 37.5 5.3 31.1 | 24.6 | 18.2 ~ — + 
4 I 38.7 | 80 | 262 | 24.3 | 17.1 + 
3 I 26.5 6.0 | 14.0 | 15.5 | 10.0 + + + 
sx| 2 63 | 27 | 7.0 | 5.3 | 4.9 | 
6x 2 10.5 | 2.4 | 7.2 6.7 | 4.8 | 
7x 2 4.1 | 20 | 37 3.3 | 2.9 | 
&/ 5 | 7 | 4.0 | 58 | 35 | 49 | | 
ox 5 1.6 | 35 13.2 | 6.1 8.4 

Differences | | 

necessary for 

significance | 
at 19:1 O12) 5.27 11.46 | 5.2 | 9.52 


*Averages for Malone and Byron to show the effect of fertilizer. 
x Rotations. . 

5. Potatoes with rye cover crop, field beans with rye cover crop. (soy beans 
at Malone). 

6. Potatoes with rye cover crop, corn plowed under and rye cover crop. 

7. Potatoes with rye cover crop, clover and timothy. (sweet clover at Byron). 

8. Potatoes and rye, field beans or soy beans, wheat, clover and timothy, 2 
years. 

9. Potatoes and rye, barley, clover and timothy, 2 years, field beans or soy 
beans (alfalfa at Byron). 


any of the others. Rather marked reductions in Rhizoctonia were 
obtained by the applications of fertilizer. Applications were made to 
these plots in each of the three years so that the results obtained are the 
cumulative effect of three applications. When manure or rye cover 
crops were used in addition to fertilizer a further reduction was ob- 
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tained. Manure (10 to 12 tons per acre) had been applied only twice 
and cover crops had been grown twice so that the results represent the 
cumulative effect of two such treatments in each of these cases, The 
greatest reduction in the amount of Rhizoctonia in the one-year rota- 
tions was obtained where all three of these practices were used; that is, 
where fertilizer and manure were applied and rye cover crops grown be- 
tween the crops of potatoes. 

The results of rotations I to 4 may be segregated from the rest 
and examined as a small series of experiments of factorial design jn- 
volving the effects of manure and cover crops and their interactions with 
each other and with the different places. The main advantage of 
such an examination would be to show whether or not the interactions 
are important. When this is done (table 2), it appears that effects of 
both manure and rye cover crops are highly significant in reducing 
Rhizoctonia but that there is no significant interaction between manure 
and cover crop; that is, manure acts essentially the same whether or 
not cover crop is also used, and the effect of the cover crop is the same 
whether or not manure is also used. When used together their effects 
are additive and the greatest reduction in Rhizoctonia is secured. 
The interaction between manure and places was not significant; 
that is, manure acted essentially the same in all three places. The inter- 
action between cover crop and places appears to be almost significant. 
This presumably reflects the lack of effect of the cover crop at Byron, a 
thing that is not surprising considering the small amount of Rhizoctonia 
at that place and the iact that the cover crop made a relatively poor 
growth. As these experiments are to be continued further, oppor- 
tunity will be afforded to determine whether this difference is really sig- 
nificant. 

While it was scarcely anticipated that practices such as these would 
have much effect on the occurrence of Rhizoctonia, it appears from 
the results that the effects may be quite as large as from some other mor 
direct methods of control such as seed treatment. Fortunately, the 
practices which have a favorable influence in reducing the amount of 
Rhizoctonia are such as will also help to increase yields. 

As intimated earlier, no explanation of these results seems imme- 
diately evident. It might have been expected that the addition of nutri- 
ents to the soil in the form of commercial fertilizer, manure and cover 
crops would favor the growth of the Rhizoctonia fungus as well as the 
potatoes. It must be remembered, however, that the situation in the 
soil is very complex, and that competing or antagonistic organisms 
might be favored equally well by the addition of these materials. 
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Taste 2.—Effects of manure and cover crops used separately and 
together on the control of Rhizoctonia on plots planted 
to potatocs every year 


Reduction in Percentage of Tubers Showing 


Average Rhizoctonia Sclerotia by — 
Percentage 
Place | of Tubers | 
with Rye | Manure and 
Rhizoctonia Manure Cover Crop | Cover Crop 
Byron 6.8 2.4 —0.4 2.0 
Cohocton 37-3 10.6 9.3 19.9 
Malone 27.6 10.1 14.9 25.0 
Average 23.9 7.7 8.0 15.6 
ANALYSIS OF VARIANCE 
Degrees Sum of | 
of Freedom Squares Variance 
Total 50 68,044.18 
Blocks 4 2,070.77 517.60 
Places 2 38,716.13 19,358.07 
Blocks and Places 8 3,252.53 406.57 
Manure I 3,511.35 3,511.35 
Cover Crop I | 3,824.02 3,824.02 
Interactions 
Manure & Cover Crop I 79.35 79.35 
Manure & Places 2 845.20 422.60 
Cover Crop & Places 2 2,396.93 ; 1,198.47 
Manure & Cover Crop ; 
& Places 2 70.00 35.00 
Error 36 | 13,277.90 368.83 


**Indicates an F value corresponding to odds greater than 100:1. 


6, 
BABS 
| 
4 
st 
f 
3 
4 
|. 
ae 
; 


THE AMERICAN POTATO JOURNAL [Vol. 16 


These results are not unique. Goss and Afanasiev (1938) hay 
reported from the irrigated section of Western Nebraska that both 
manure and rye cover crop reduced the amount of Rhizoctonia and tha 
more disease occurred in short rotations than in long rotations. Th 
similar results were obtained in such widely separated sections ang 
diverse conditions as are found in Western Nebraska and in thre 
widely separated sections in New York State rather leads to the hope 
that they will be generally applicable. 


SUMMARY 


More Rhizoctonia occurred on potato tubers where potatoes were 
grown on the same plots for three successive years than during the 
longer rotations. 

On plots where potatoes were grown for three years in succession, 
the use of 1000 pounds of 5-10-5 fertilizer reduced the number of tubers 
showing Rhizoctonia in the two locations where the rotations were such 
that this point was tested. 

The application of stable manure reduced the amount of Rhizoc- 
tonia on the tubers at all of the places. 

A rye cover crop also reduced the amount of Rhizoctonia in two 
of the three places. 

The best results in controlling Rhizoctonia where potatoes were 
grown repeatedly on the same plots were obtained by combining all of 
these practices, that is, the use of commercial fertilizer, stable manure 
and cover crops. 
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SUN INJURY TO CUT POTATO SEED 


W. C. Epmunpson* 


U. S. Department of Agriculture, Bureau of Plant Industry, 
Washington, D. C. 


There are many causes for poor stands of potatoes, but generally 
they are attributed to disease or unfavorable soil conditions at time 
of planting. In sections where planting of the late crop occurs under 
high temperature conditions, poor stands have been noted in fields 


1Horticulturist, Division of Fruit and Vegetable Crops and Diseases. 
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which were planted with seed that had remained uncovered in 
potato planter and exposed to the sun during the noon hour. 

Rural New Yorker No. 2 and Triumph are the leading varieties 

wn in the Greeley district for the late crop, the former generally 
being planted from the Ist to the 12th of June and the latter from 
the 8th to the 20th of June, although earlier and later plantings are 
occasionally made with either variety. Most growers plant freshly cut 
seed, but some use whole seed and a few plant suberized seed. Al- 
though the use of suberized seed appears to be a good practice when 
potatoes are planted late, in dry soils or those having a high temper- 
ature, it has not become a common practice. 

Studies were conducted in 1937 and 1938 to determine the effect 
of exposure to the sun on cut seed of the Rural New Yorker No. 2 
and Triumph varieties. The tests included planting of freshly cut 
and suberized seed not exposed and exposed for 2 and 4 hours, re- 
spectively, and whole seed not exposed. In 1938, single layers of 
freshly cut Triumph seed were placed in the sun for 4 hours before 
planting. One lot had the cut surfaces turned down and the other 
had the cut surfaces turned up. 

Tubers weighing from 6 to 10 ounces were selected and cut into 
blocky seed pieces weighing from 11% to 2 ounces. The whole tubers 
used in the test were similar in weight to the cut seed pieces. The 
cut seed was placed in trays about three inches deep at time of cutting. 
The 4-hour exposure was from II :00 a. m. to 3:00 p. m., and the 2- 
hour exposure from I :00 p. m. to 3:00 p. m. The suberized seed was 
cut 8 to 10 days before planting and placed about 3 inches deep in the 
trays and suberized in the potato storage cellar at temperatures vary- 
ing from 60° to 65° F. The suberized and freshly cut seed were 
exposed simultaneously then shaded and planted the same day. Seed 
pieces that were exposed were taken at random to avoid selecting seed 
from the surface of the tray for planting in any one plot. Seed not 
exposed was kept in the storage cellar until time for planting. 

A thermometer was placed beside the trays in the sun and the tem- 
perature recorded each hour. Readings of the temperature in the 
potato storage cellar were also recorded. 

Each plot was planted with 25 seed pieces spaced 14 inches apart 
in the row. Plots were replicated 7 times and planted in a modified 
Latin square. 

In 1937, Rural New Yorker No. 2 was planted on the 6th of June. The 
exposures of the freshly cut and suberized seed were as described above. 
The temperature in the potato storage cellar was 60° F. and the temper- 
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ature in the sun ranged from 68° to 72° F. The cut surfaces of the 
freshly cut and the suberized seed exposed for 4 hours turned dark 
The discoloration was confined mostly to the upper layer of seed in eac, 
tray. Some seed pieces beneath the upper layer of the freshly cut see 
turned dark gray, a color commonly developed with air-drying. fy. 
posure of the freshly cut and suberized seed for 2 hours with the tem. 
perature in the sun ranging from 71° to 72° F. caused little discoloration, 

In 1937, the Triumph was planted on the 13th of June. The tem. 
perature in the storage cellar was 65° F. In the sun the temperature 
for the 4-hour period ranged from 89° to 97° F., and for the 2-hoy 
exposure from 95° to 97° F. There was some darkening of the surface 
of the suberized seed at the short exposure, but considerably more 
the long exposure. The cut surfaces of the freshly cut seed exposed 
2 hours turned very dark and freshly cut seed exposed 4 hours turned 
black. 

In 1938, Rural New Yorker No. 2 was planted on the 8th of June 
and Triumph one day later. During the 4-hour period the freshly cu 
and suberized seed was exposed. The temperature in the sun ranged 
from go° to 103° F. The cellar temperature was 67° F. For the 2 
hour exposure the temperature range was 98° to 103° F. The discol- 
oration of the different lots was about the same as for 1937. 

In 1938, single layers of freshly cut Triumph seed were exposed, 
one layer with the cut surfaces up, the other with the cut surfaces 
down. Four-hour exposure of these lots to the sun turned the cut sur- 
faces very dark, and they shriveled somewhat. 

The poor germination which occurred in the plots (table 1) was 
due to seed piece decay. With one or two exceptions all sprouts that 
appeared above ground produced strong plants and fair to good yields 
All plots were irrigated soon after the plants appeared above ground 
and were watered as often as necessary to keep them growing vigorously 
until the first of September when irrigations were stopped. 

In 1937, the stand on the Rural New Yorker No. 2 plots planted 
with seed exposed to the sun for 4 hours was lower than all other plots 
of the same variety that year. Apparently the temperature in the sun 
on the planting date of that year was not sufficiently high to cause in- 
jury to cut seed exposed to the sun for 2 hours since there was no 
significant reduction in germination from this treatment in that year. 
In 1938, the exposure temperature for Rural New Yorker No. 2 was 
much higher than in 1937. The reduction in stand between the 4 hour 
exposure and all the other treatments was highly significant. The seed 
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EDMUNDSON : 


SUN 


Greeley, Colo., 1937-’38 


INJURY TO CUT SEED 


Io! 


xposed for 2 hours gave a better stand than those exposed 4 
hours and a poorer stand than those not exposed. 

In comparing the means for 2 years, it will be noted that the dif- 
ferences between treatments are similar to those of 1938, except that 


Taste 1.—Per cent stand of freshly cut, suberized and whole potato 
seed when exposed and not exposed to the sun before planting, 


Kind of Seed 


Fresh cut 


Whole 


Fresh cut 


Suberized 


“ 


“ 


Whole 


| 


| 


Mean Stand Per Plot 


Exposure | 

1937, 

Hours Per Cent Per Cent 

Rurat New Yorker No. 2 

(a) | (a) 

0 | 08.3 | 94.9 

2 | 63.4 

4 | 85.1 | 42.9 

| 08.3 06.6 

2 | 100.0 | 74.9 

4 | 72.6 | 62.9 

| 1000 977 

TRIUMPH 

(c) | (c) 

0 - 97.7 98.3 

2 60.7 62.9 


96.0 
94.9 
4 84.6 


0 90.4 


97.1 


94.3 


79.4 
99.4 


Mean 
for 
1937-'38 


Per Cent 


(b) 

06.6 
80.3 
64.0 
97-5 
87.5 
67.8 
98.9 


(d) 

98.0 
66.3 
17.2 
06.6 
94.6 
82.0 


990.4 


columns are: 
7.78 per cent. 


(a) 9.64 per cent; 


: 


(b) 6.82 per cent; 


Twice the standard error of a difference between the means in the various 
(c) 10.97 per cent; 


(d) 
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there is no significant difference between freshly cut and suberized gj 
exposed for 4 hours. 
Germination of Triumph seed was very similar in 1937 and 1938 


TaBLe 2.—Yield data of two varieties of potatoes as the result of Coy 
ing seed to the sun for different periods of time, 
Greeley, Colo., 1937-'38 


—:}2 


Mean Yield Per Plot U. S. No 1 


1937 


| 
of U. S. No. 1 | in Per Cent of Total 
| 
| 
| 


1937 | 1938 937" 38 1938 1937-'f 


Hours Pounds Pounds Pounds PerCent PerCent Per(y 
Rurat New Yorker No. 2 

| (a) 
Fresh cut 33.7 | 33. 80.1 
31.1 83.5 
80.9 
87.3 
83.8 
82.7 
36.2 37. 80.2 


TRIUMPH 


(c) (c) | (d) 
Fresh cut | 37. 36.5 36.8 80.3 
24.4 27.4 25.9 85.9 
11.7 8.1 9.9 85.4 
Suberized 36.3 36.7 36.5 89.8 91.8 


32.1 32.9 32.5 86.9 


4 27.6 27.4 27.5 86.9 89.3 
Whole 0 30.7 37.4 38.6 86.6 86.5 


Twice the standard error of a difference between the means in the various ct 


umns are: (a) 7.72 pounds; (b) 3.37 pounds; (c) 5.62 pounds; and (d) 3 
pounds. 
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‘d sed chown in table 1. The stand of the freshly cut seed exposed for a 4-hour 

riod was reduced below that of all other treatments. The stand ob- 

938, af tained from the freshly cut seed exposed 2 hours was lower than from 

all other treatments, except the 4-hour exposure. Suberization gave 

CX pos. good protection in the 2-hour exposure, but the stand was reduced in 
the 4-hour exposure. 

For Rural New Yorker No. 2 in 1937, there was a reduction in 

== yield of U. S. No. I tubers from the 4-hour exposures when compared 

with lots not exposed, as shown in table 2. The reduction in yield from 

al the 2-hour exposure was not significant. In 1938, because of extremely 

—~f high temperatures during the time exposed, there was a reduction in 

137-'3 yield from the 2-hour as well as the 4-hour exposure of the freshly cut 

—_B sed, the greatest reduction resulting from the longer exposure. For 

Cy cach exposure the suberized seed suffered less than the freshly cut 


seed. The means for the two years show that a decrease in yield accom- 
panied each increase in exposure for both the freshly cut and the suber- 


ized seed. 4 
9.9 The yields of Triumph for 1937 and 1938 were very similar, as Bi) 
72 might be expected from the stand data. The means for the two years a 
show that there was no difference among the three lots not exposed a: 


- to the sun. With this variety, too, there was a decrease in yield with 
89 each increase in time of exposure. 
68 The data in table 2, show that there was very liti'e difference in 
the percentage of U. S. No. 1 tubers of either variety to the total yield 
3 from the different seed treatments. 
4.1 The results of these studies indicate that in sections where planting 
of the late crop is delayed until the temperature is high, cut seed may 
be injured by direct exposure to the sun. Seed not exposed, whether 
freshly cut, suberized, or whole, produced similar yields for the two 
19 years that the studies were conducted. Although suberized seed was 
‘ injured by direct exposure, the most severe injury was caused to the 
freshly cut seed, the severity of the injury being governed largely by 
3 the length of the exposure period. 
8 
; REPORT OF THE PoTaTo VARIETY NOMENCLATURE COMMITTEE 
In connection with the work of this committee the Chairman has ay 
: continued the studies outlined in previous reports, vis., a survey to 
6 ascertain what varieties are now being grown in this country, also studies “4 
= to determine the validity of names applied to certain stocks advertised . 
< by the seed trade. The confusion that arises from the unlimited use 


of synonyms is shown by the results of studies of stocks secured under 
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35 different names which were found to comprise only eight disting 
varieties. 

Professor Metzger reports that little success has followed attemps 
in Colorado to bring about a restriction in the use of names of ty) 
varieties to those by which they were originally designated. These vais 
ties are Russet Burbank, also known as Netted Gem, or Idaho Russ 
and Perfect Peachblow, known in certain trade circles as Red McClur 
Mention is also made of another variety which is known to the com 
mercial trade by several names. This is the American Giant which 
comes Wisconsin Pride or Minnesota Pride in the North Central Stats 
and White Rose in California. 

Dr: Stuart has investigated many sources of information regardiyy 
the origin of American Giant and White Rose in an attempt to decide 
whether or not these names represent distinct varieties. The results of 
his researches are summarized as follows: 

The earliest information obtained regarding the American Giang 
was found in B. K. Bliss and Sons’ Potato Catalog for 1881 whic 
states that it originated in Western New York and was introduced in 
1880. It is described as having vigorous healthy vines, producing wm. 
usually large sized long tubers with many eyes. The season is given 
as second-early or two weeks later than Early Rose. 

On the other hand a study of the data relating to White Rose shows 
that several introductions to the commercial trade at different periods 
and under slight modification of name have been made. The earl 
descriptions, which were rather meagre, indicate that the White Ros 
of the 1870’s was entirely different from the present-day variety which 
bears that name. During the long period in which the American Giant 
has been grown it is not inconceivable that stock of this variety may hare 
been confused with or substituted for one of the White Rose intro 
ductions. 

Comparative field studies of many samples of White Rose and 
American Giant procured from various sources failed to show any dit 
ferences, therefore the only conclusion that can be drawn at this times 
that the so-called White Rose and American Giant varieties now handled 
by seedsmen are identical. 

Respectfully submitted, 
C. F. Cuarx, Chairman 
C. H. Metzcer 
J. C. MILter 
Wo. STUART 
L. C. Youne 
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SECTIONAL NOTES 


SECTIONAL NOTES 


LOUISIANA 


Poor planting conditions, late freezes, dry weather, and some poor 
of seed have contributed to poor prospects for early potatoes in 


lots 
southern Louisiana. However, prospects are somewhat better for cen- 


tral Louisiana. The Terrebonne and Lafourche districts should start 
harvesting by the 23d of April. (April 17).—J. G. Ricnarp. 


MAINE 


The certified seed growers in Maine are looking forward with 
interest to the new foundation seed program being offered for the first 
time this year under the direction of the Maine Agricultural Experi- 
ment Station. It is hoped by the means of foundation plots multiplied 
the succeeding year that sufficient stock to plant Maine’s 20,000 acres 
of certified seed will be available. At present there are about four 
sources of exceptionally fine stock but this amount is not sufficient to 
meet the demands. 

Under the direction of Dr. Simpson it is believed that enough 
foundation stock will be made available so that certified seed carrying 
¥, of 1 per cent or less of virus diseases will be grown in our state. 
Early planting and early harvest will be stressed in order to make avail- 
able stock with low reading for the next year’s foundation plots. 

Much interest has been shown, after holding several meetings, and 
a total of 215 acres will be planted, rogued and carefully watched by 
the station men. This stock will all be tested in Florida before another 
season's planting. (April 12).—E. L. Newpick. 


NEW YORK 


Although potato prices were disappointingly low for the 1938 crop, 
potato growers are probably in as good or better condition than dairy- 
men, general farmers and vegetable growers. Intentions to plant indi- 
cate a 3 per cent cut in acreage under 1938, corresponding to II per 
cent, under the 1934-1938 average. There has been much interest 
during the past winter in packaging potatoes to meet consumer demand 
for a better graded product. This will result in an increased effort to 
produce a higher grade of potatoes in 1939. 

The demand for certified seed has been more active than usual and 
the supplies of Chippewa, Katahdin, Cobbler, and Green Mountain are 
now practically diminished. The market for the White Rural type for 
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seed among our own growers in western New York will be good this 
spring. All New York certified seed is required to be shipping-poig 
inspected before it leaves the grower. 

Potato planting is progressing rapidly on Long Island and yy 
about one-half finished by the roth of April. Variety and seed sour 
tests, including nearly all of the new varieties, several of our mog 
promising seedlings, and leading strains of the standard varieties yj 
be planted in 16 counties this year. Seed for these tests is assemble 
at the College of Agriculture and from there allocated in 15-pound lox 
to the County Agricultural Agents. All these yield tests are planta 
according to a recommended plan which calls for four systematic replic. 
tions of 100 plants of each variety. (April 12).—E. V. Harpensuy 


SOUTH CAROLINA 


South Carolina potatoes have had very good growing conditions 
during the past few weeks. Cool nights, warm days, and plenty 
rain have stimulated plant growth and kept potatoes growing rapidly 
Judging by the amount and frequency of rainfall during March and the 
first part of April it seems probable that late blight will appear thi 
season, so growers are dusting their fields with copper-lime dusts. Gt 
cium or lead arsenate is added to the copper-lime mixture to contri 
potato beetles. 

The heavy rains in March resulted in poor stands in many fields 
and a few low-lying plantings were drowned out entirely. Severd 
hundred acres were replanted during the latter part of March. ff 
growing conditions continue to be favorable, many growers will be har 
vesting potatoes within five or six weeks from this date. 

Last season saw a marked shift from barrels to bags for potatoes 
from this section. This season bags will probably be used again quite 
extensively, although many growers still prefer the barrel and indicate 
that they will use this type of package. The determining factors 
choosing between bags and barrels seem to be cost and market demand 
Our shippers naturally favor the cheap type package, but will take cart 
that the container they use will be one that the buyer on the other end 
favors. (April 10).—MiItTcHELL JENKINS, Jr. 


SOUTH DAKOTA 


Potato planting will begin in this area about the 15th of April. The 
top soil is quite dry, but there is sufficient moisture in the subsoil t0 
favor the growth of the potatoes. 
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~The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 
More Boggs Graders in use than all other makes 


combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 9944% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 
Manufacturers of various forms 
of ime and limestone products. 


MERCK CHEMICALS for the GROWER 


Corrosive Sublimate * Formaldehyde 
Yellow Oxide Mercury * Copper Oxide Red 


HORMODIN “A“—the root-forming chemical 
developed by The Boyce Thompson Institute for Plant Research, Inc. 
Write for descriptive literature 


MERCH & CO. UNC, chemists RAHWAY, J. 


New York Philadelphia St. Louis 
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The acreage will be larger than last year and about 90 per cent 
will be Bliss Triumphs. All certified seed potatoes have been sold 
except for a few small lots which will be sold locally. 

The seed for the 1939 planting will be obtained from stock raise 
from tuber unit plots in 1938. One car of foundation stock, certifig 
Early Ohios, is being shipped from North Dakota. (April 4) —Jony 
Noonan. 


VIRGINIA 


The acreage in the Norfolk section is 10 to 15 per cent less thay 
last year. Most of the crop was planted about two weeks later thay 
usual, which was fortunate, because of the fact that, at present, we ar 
having rather low temperatures and expect a heavy frost in the sheltered f 
areas tonight. 

Very few of the potatoes planted have, as yet, appeared aboy 
ground but, from all reports received, the seed are in good condition 
and well sprouted. No reports of loss from seed piece rot have reached 
the station and it is expected that a good stand will be obtained pra. 
tically throughout all of this section. (April 13)—H. H. Zrenrtgy, 


wis 
oy 
Oy 
J 
"ay 
ry: 
| 
Site 
| 
“a 
4 
| 
4 
ad 


- The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 
More Boggs Graders in use than all other makes 


combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 99%% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 


The Trexler Power Seed Potato Cutter 


“Better ’an hand cuttin” 
Write for our new circular 


ALBERT E. TREXLER 


Dept. J, Trexler, Pa. P. O. Lenhartsville, Pa. 


4 
16, 
ent 
sold 
seq 
hed 
OHX 
than 
han 
are 
Ove 
thon 
hed 
} 
» 
7 
(| 
‘ 


American Potato Journal 


PUBLISHED BY 
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POTATO TOURS 


Potato tours have long served to demonstrate the value of approve 
methods of growing the crop. The tours of twenty-five years a» 
were far different from those of today. At that time one could be cer. | 
tain of seeing many poor potato fields and of acquiring his full quota ¢ 
dust—both externaliy and internally. Obviously, only the best fie 
were visited. Today, many of these would be regarded as poor & 
amples of the art of potato growing. In those early days it was tk 
practice to survey the area to be “toured” with the County Agent in 
order to locate the most promising fields. Those with no more tha 
ten or fifteen per cent of leaf roll or mosaic were thought to be excd- 
lent. It must be recalled that in those days fields with fifty per cem 
or more of the plants diseased were by no means uncommon. 

Today, if the grower finds as much as ten per cent of virow 
troubles he is critical of the seed certification officials. All will agree 
that much progress has been made in eliminating these troubles. Thi 
change was brought about to a very considerable extent by the com | 
parisons of fields planted with certified and non-certified seed, whic 
were visited by the growers on the potato tours. All phases of potatp 
growing were demonstrated on these tours thus enabling the grower 
to see for himself the value of the different practices. 

Tentative arrangements have been made on the Eastern Shore @ 
Virginia to hold their annual tour on June 15. The Log 
Island tour will be resumed this year on June 21, 22 and 23. In Nev 
Jersey, the Seed Potato Certification Authorities will meet on Jum 
18 and 19, when an opportunity will be afforded to examine diseasti 
material from a number of states. The New Jersey potato growet 
will meet on the afternoon of June 19. Dates of tours in other states 
will be announced later. 

These meetings are well worth while and potato growers are ct 
tain to benefit from attending them. 
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BACTERIAL WILT AND SOFT-ROT OF THE POTATO 
REINER BoNnDE 
Maine Agricultural Experiment Station, Orono, Me. 


Bacterial wilt and soft-rot of the potato may become a very serious 
problem. Certification officials, plant pathologists, and growers should 
take measures to prevent it from spreading and causing large losses. 
This paper is intended to help such persons in detecting and controlling 
this new potato malady. 

Bacterial wilt and soft rot was found in Canada in 1931 (1) and 
in Maine in 1932 (2). Since then the disease has been reported from 
Pennsylvania’, Florida (4), and Wyoming (5). Correspondence and 
potato specimens received by the writer indicate that this disease is 
present in other states as well. 

A bacterial tuber ring-rot was described in Germany in 1913 by 


Fic. 1—Bacterial wilt and soft-rot in the Spaulding Rose variety. Plant at left 
shows earlier stages characterized by chlorosis, mottling, and rolling in 
some of the upper leaves. Some of the leaves are wilted. The plant at the 
right has been killed by the disease. 


4a eating to a statement by O. D. Burke in The Plant Disease Reporter 
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Spieckermann (8). The causal organism of the disease described j 
Germany is Phytomonas sepedonica (Speickermann and _ Kotthof) 
Bergey et al. (7) which has since been studied in greater detail by Sta 
(9). According to Burkholder (3) the pathogen of the Maine’ diseag 
is P. sepedonica. 


SYMPTOMS 


Foliage symptoms do not generally become evident until quite Igy 


Fic. 2—Decay in cut tubers from plants having wilt and soft-rot. The deca 
begins in the vascular system and progresses into the other parts. Th 
rot is yellowish white and crumbly, and oozes from the vascular ring whe 
the cut tuber is squeezed in the hand. 
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in the growing season. In Maine they cannot be detected easily in the 
field until the first and second week in August, and they continue to 
develop until the plants have been killed by frost. 

The first evidence of the disease is a slight wilting of the leaves 
and stalks. The wilting may affect the entire plant or only in- 
dividual branches and leaves, and is most evident when the sun is 
bright or when dry weather prevails. The affected leaves often are rolled 
upward, are mottled and chlorotic, and sometimes pale green. They de- 
velop necrotic areas, commonly marginal, and gradually die. Sometimes 
the plant is completely killed (Figure 1). 

The tuber symptoms are quite characteristic. The tubers from 
diseased plants show various stages of decay up to complete dis- 
integration. The disease in the tubers begins in the region near the 
vascular system. The diseased tubers may have darkened discolora- 
tions beneath the periderm, often near the eyes. The entire vascular 
ring may decay causing a ring-rot appearance (Figure 2). The 
decayed tissue is yellowish white and crumbly or cheesy. This 
diseased material may ooze from the freshly-cut surface of the tuber 
when pressure is applied by the hand. 

The tubers from affected plants, if harvested before secondary 
rots have come in, show very characteristic cracks (Figure 3). The 
cracks extend merely to the vascular system. Secondary organisms 


Hes: 5—Tubers from plant with wilt and soft-rot showing characteristic cracks. 
hese cracks extend to the vascular system, 
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invade the diseased tubers and as a result the center of the tuber may 
disintegrate leaving a mere shell, or the whole tuber may soon fy 
come completely disintegrated. 


PERPETUATION AND DISSEMINATION 


Experiments conducted in Maine indicate, so far, that wilt ang 
soft-rot is not perpetuated from one season to arother in the sojj 
It was shown, however, that the disease is perpetuated in the see 
tubers. One may expect from 50 to 90 per cent of the tubers frog 
wilted hills to produce the disease when planted. 

The increase of the wilt and soft-rot disease may be very rapid 
in the field. The results may be apparent in the rapid increase gf 
wilted plants, but on the other hand often a seed stock will hay 
only a trace of disease one season and from 15 to 40 per cent the 
following year. The method by which this spread in the field occurs 
is not entirely understood. The dissemination in the field, accord. 
ing to the writer’s experiments, has been limited mostly to the 
first row from the source of the infection. The spread to originally 
healthy hills grown in the row adjacent to the disease has been from 
1 to 25 per cent the first season. 

Field data indicate that the spread of wilt occurs more exten 
sively down a hillside slope. Healthy and diseased plants wer 
grown free from insects in the same pots under greenhouse cond: 
tions. Some spread occurred in this experiment. These data sug- 
gest that soil water is a disseminating agent of the disease. 

Experiments show that bacterial wilt may be disseminate 
by contamination of the seed stock. Freshly-cut seed pieces that 
had been contaminated with the decay by contact with affected 
tubers developed from 60 to 80 per cent diseased plants. The 
amount of the disease was decreased by permitting the contaminated 
seed pieces to dry for one day before being planted. 

The knife used for cutting the seed was an effective agent d 
spreading wilt. Approximately 60 per cent of the seed pieces con 
taminated by the knife developed the disease in greenhouse tests and 
from 30 to 40 per cent under field conditions. The knife in a few 
cases effectively transmitted the disease to the fifth seed piece te 
moved after the knife had been contaminated by cutting through 
wilt affected tuber. The second to fourth seed pieces were infected 
more often than the fifth and none beyond the fifth was tested. 
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CONTROL 


Data secured by the writer have shown that bacterial wilt and soft- 
rot cannot be eliminated by a careful examination of the seed tubers dur- 
ing the seed cutting operations or by roguing and seed plot methods. 
Partial control has been secured by planting whole seed tubers and this 
may become a practical method for preventing excessive losses. Plant- 
ing whole tubers obviously does not eliminate the disease but does pre- 
vent spread in the cutting and handling operations. 

The only practical method of combating wilt and soft-rot is by the 
exclusive use of disease-free seed. It will be necessary to conduct very 
rigid field inspections and eliminate as seed sources all stocks that show 
the presence of wilt. 

The effectiveness of the use of disease-free seed in eliminating wilt 
is shown by the results obtained by the certification service in Maine 
in 1937 and 1938. In 1937, 28 per cent of the acreage of the Spaulding 
Rose variety was rejected because of having wilt. In 1938 only one 
small field of this variety had the disease. The disease was practically 
eliminated from this variety by using only disease-free stocks for seed 
purposes. 

In view of the fact that planting disease-free seed is the only prac- 
tical method of control, it is obvious that much depends on a prompt and 
reliable diagnosis of questionable plants and tubers. Racicot et al. (6) 
have described a method for detecting the presence of wilt. Their 
method consists of applying the Gram stain to smears from the stems 
and tubers of suspected plants. The presence in great numbers of a 
short, small, Gram positive rod in the vascular system of the affected 
plants is considered evidence that bacterial wilt and soft-rot is present. 
The method for making a Gram stain can be obtained by consulting the 
paper of Racicot et al (6) or a bacteriological manual. 

Growers should take special precautions not to plant their 
healthy seed stocks adjacent to stock having wilt. The writer knows 
of no fields that have escaped becoming contaminated when grown 
adjacent to diseased fields. 

The wilt disease is very infectious and growers should dis- 
infect the storage bins and all machinery and equipment that have 
come into contact with diseased material. 
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POTATO SPRAYING IN EASTERN VIRGINIA IN 1938 


LaurEN D. ANDERSON AND Harry G. WALKER 
Virginia Truck Experiment Station, Norfolk, Va. 


In 1938 potato spraying experiments were conducted in the vicinity 
of New Church and Onley, Virginia, for the purpose of comparing 
the effectiveness of several different insecticides for the control of the 
potato flea-beetle (Epitrix cucumeris Harris). 

The potato growing season was unusual this year, in that pre 
seasonal warm weather accompanied by normal rainfall caused the 
potato plants to emerge and start growing about two weeks ahead of 
their normal time. Also potato flea-beetles and Colorado potato beetle: 
emerged from hiberation early and it appeared that it would be necessary 
to start the insect spray schedule earlier than usual. However, about 
the time for the first application, subnormally cool weather, accom 
panied by many damp and rainy days, prevailed and continued until 
the potatoes were about mature. The cool damp days seemed to check 
the abundance of the over-wintering potato flea-beetles and at the same 
time caused the potato plants to grow very rapidly. The continuame 
of this weather prevented the making of important spray applications 
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just prior to the time for the new brood of potato flea-beetles to emerge. 
In many fields it also prevented the proper controlling of the Colorado 
potato beetle. Late blight also appeared in many of the potato fields 
and before the cool damp weather ceased practically all of the potato 
fields in eastern Virginia were affected and many were very severely 
injured. This was the most serious epidemic of late blight ever re- 
corded on potatoes in this area (Cook 1938). 

This unusual season seemed to cause a reduction in the flea-beetle 
population at Onley as the new brood of beetles was not very large. 
However, at New Church the new beetles emerged abundantly at ap- 
proximately their normal time. Potato leafhoppers were only moder- 
ately abundant at both places. 

These facts would indicate that any increase in yield obtained by 
spraying potatoes at Onley would be largely due to blight control, 
whereas at New Church it would be due to a combination of blight and 
insect control. 

All of the spray applications in these tests were made with a gaso- 
line engine power sprayer that covered four rows of potatoes with three 
nozzles to the row and maintained a pressure of nearly 250 pounds. The 
dust applications were made with a traction duster that covered four 
rows with two nozzles to the row. About I00 gallons of spray and 30 
pounds of dust were applied to the acre. The potato flea-beetle foliage 
injury records were taken by the same methods as described by Ander- 
son and Walker (1936 and 1937). Yield records were taken on two 
rows 100 feet long from the middle of each replication of the various 
treatments in each test. Colorado potato beetles were controlled on all 
check plats by spraying with calcium arsenate at a concentration of 
2-50 when necessary. 

In one experiment at New Church neutral copper-rotenone mix- 
tures were tested in comparison with a calcium arsenate-Bordeaux and a 
calcium arsenate-Bordeaux-zine sulphate-Pyrolene M. P. sprays. Py- 
rolene M. P. is a sodium salt of a synthetic wax prepared from a veget- 
able base. The colloidal red copper oxide-derris and the neutral 
copper-cube materials used in this test were commercially prepared 
products. The exact ingredients of the red copper oxide-derris mix- 
ture are not available. The neutral copper-cube material contained 46.3 
per cent active ingredients including rotenone and other cube resins and 
with inactive ingredients of 20.4 per cent powdered cube root exclusive 
of resins, 32.4 per cent water and .7 per cent clay. Weather conditions 
permitted only three applications in this test. The materials used 
and the results obtained are given in table 1. From a study of these 
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TaBLe 1.—Results of testing four different spray materials on potatoes 
New Church, Virginia 


| Flea-beetle | 
| Leaf Injury. | Yield of 
Number Holes. U.S. No. 1 Per Cent 
Materials Used | to the Sq. In. | Potatoes Increase 
of Leaf |-to the Acre in Yield 
_ Surface 


Calcium Arsenate — Bordeaux | 
Zinc Sulphate—Pyrolene M. | 
P. 2-4-6-4 (1/50G)-50 


Calcium Arsenate — Bordeaux 
2-4-6-50 


Neutral Copper—Cube 1/200 


Colloidal Red Copper Oxide— 
Derris 1/400 


Check 


Difference Necessary to be | 
Significant | 36 


results it may be said that the neutral copper sprays containing rotenone 
were not so effective in reducing the potato flea-beetle foliage injury 
and they resulted in significantly lower yields than did the two calcium 
arsenate-Bordeaux treatments. Although the addition of the zin 
sulphate and Pyrolene M. P. to the calcium arsenate-Bordeaux spray 
did not give a significant increase in yield compared with the regular 
calcium arsenate-Bordeaux mixture it was observed in the field that the 
plats receiving this treatment appeared to be in a slightly healthier con- 
dition and remained green slightly longer. 

Another experiment was conducted at New Church to test the 
effectiveness of calcium arsenate-Bordeaux in comparison with calcium 
arsenate (Calcide)-Pyrox and Arseno-Cop. Pyrox without poison 
is a commercially prepared Bordeaux with 11.15 per cent metallic cop 
per. The Arseno-Cop is 50 per cent calcium arsenate and 50 per cent 
Basic Copper Sulphate (actually 25 per cent copper). Four applic 
tions were made with each material. The results of this test are given 
in table 2. It will be noted that the calcium arsenate-Bordeaux treat- 
ment resulted in less flea-beetle foliage injury and caused a significantly 
higher yield than did either of the other treatments. 
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TasLe 2.—Results of testing three different spray materials on potatoes 
New Church, Virginia 


Flea-beetle Leaf Yield of 
Injury, Number of U. S. No. 1 
Materials Used Holes to the Sq. In. Potatoes to 
of Leaf Surface the Acre 


| 
| 


Calcium Arsenate—Bordeaux 
(2-4-6-50) 


Calcide—Pyrox 
(2-8-50) 


Arseno-Cop 
(8-50) 


Difference Necessary to be 
Significant 


At Onley four spray materials were tested in comparison with a 
check. The materials and proportions at which they were used and 
the results obtained are given in table 3. The Veget-ade is a rotenone 
product with not less than 3.6 per cent rotenone and not more than 10.8 


TABLE 3.—Results of testing four different spray materials on potatoes 
Onley, Virginia 


Flea-beetle Leaf Yield of 
Injury, Number of | U. S. No. 1 Per Cent 
Materials Used Holes to the Sq. Potatoes to Increase 
In. of Leaf Surface the Acre in Yield 


Calcium Arsenate—Bordeaux 
(2-4-6-50) 


Veget-ade—“34” Copper 
(2-4-50) 


Calcium Arsenate 
(2-50) 


Alorco Cryolite 
(2-50) 


Check 
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per cent other ether extractives of Timbo. The “34” Copper used with thy 
Veget-ade contains not less than 34.0 per cent metallic copper and ng 
more than 66.0 per cent inert ingredients. The Alorco Cryolite jg , 
synthetic sodium fluoaluminate, 40 per cent fluorine, equivalent to & 
per cent cryolite. It is evident from the number of potato flea-beet) 
feeding scars per square inch of leaf surface as given in the table thy 
flea-beetles were not much of a factor in this test. It may be nota 
that calcium arsenate-Bordeaux treated plats gave much higher yields 
than did any of the other plats in this test. Also, it is of interest tp 
compare the 15 per cent increase in yields of the calcium arsenate-Bor. 
deaux-treated plats with the check plats at Onley where flea-beetles wer 
not a serious factor, with the 30 per cent increase at New Church wher 
potato flea-beetles were an important factor. 

In another experiment at Onley two sprays and one dust wer 
tested in comparison with a check. The materials and the propor 
tions at which they were used and the results obtained are given jn 
table 4. The Orchard Brand Potato Spray contains active ingredients 


TABLE 4.—Results of testing two spray and one dust materials on 
potatoes Onley, Virginia 


' Yield in Bushels 
Materials Used of U. S. No. 1 


Potatoes to the Acre 


Calcium Arsenate—Bordeaux 
(2-4-6-50) 


Heim Dust 
Orchard Brand Potato Spray 
Check 


Difference Necessary to be Significant 


of not less than 23.4 per cent arsenate of zinc and not less than 180 
per cent metallic copper, and inert ingredients of not more than 58.6 pe 
cent. The Heim Dust, also known as a Fluorine Potato Dust, contaim 
10 per cent arsenic oxide or 7 per cent metallic arsenic less than I pe 
cent water soluble. The Heim Dust treatment gave such poor contri 
of the Colorado potato beetle that the plats receiving this treatment weft 
also treated twice with calcium arsenate (2-50) spray. Comparing thes 
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treatments statistically, the calcium arsenate-Bordeaux spray was the 
only treatment that gave a significantly higher yield than the check. Po- 
tato flea-beetle foliage injury was so slight that it may be considered of 
no importance in this test. Therefore, the increases in yield may be 
attributed primarily to late blight control and probably to some extent 
to leafhopper control. 

The increases in yield on the calcium arsenate-Bordeaux-treated 
plats at New Church are in accord with those previously described for 
this locality (Walker and Anderson 1932) (Anderson and Walker 
1934-1930-1937-1938), and in accord with the unpublished results of the 
1937 tests at New Church. During the last seven years 15 different 
tests have been made, with a total of 53 replications, comparing calcium 
arsenate-Bordeaux treated plats with check plats, on which the Colo- 
rado potato beetles were controlled by spraying with calcium arsenate 
at a concentration of 2-50 when necessary. Potato flea-beetles have 
been abundant to an injurious extent in this locality every season dur- 
ing this period and have caused large economic losses. Table 5 gives 
the results of the tests for the 7-year period, 1932 to 1938 inclusive. 


TABLE 5.—A seven-year comparison of yields from unsprayed potato 
plats with those sprayed with calcium arsenate bordeaux, New 
Church, Virginia 


(2-4-6-50) 


YIELD 


Treatment Used Bushels of U. S. No. 1 Potatoes to the Acre 


1933 | 1¢34| 1035| 1936) 1937 Average 


Calcium Arsenate 
Bordeaux (2-4-6-50) 180 | 227 | 268 | 284 


Untreated Check 120 | 232] 104 190 


Increase: 
Bushels 60 | 8& 36| 90 67 


Per Cent | 23 50 58 16| 46 ; 35 


In this table it will be noted that the calcium arsenate-Bordeaux treat- 
ment resulted in a highly significant average increase of 35 per cent or 


16 || 
the 
Not 
is a 
tha 
ields 
st to 
if ¥ 
Bar. 
were 
were 
ypor- 
n in 
ients 
on 
&§ 
q 
1932 | 
305 257 
— | 
180 
were 
these 


120 THE AMERICAN POTATO JOURNAL [Vol. 16 


67 bushels of prime potatoes to the acre. In view of these fats it; 
evident that the potato growers in this area would benefit materially ij 
they would make it a standard practice to spray their potatoes with, 
calcium arsenate-Bordeaux mixture. If properly applied, this trey. 
ment will control Colorado potato beetles, potato leafhoppers and early 
and late blight, as well as potato flea-beetles. 
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REPORT OF THE SEED CERTIFICATION COMMITTEE OF 
THE POTATO ASSOCIATION OF AMERICA 


ProGRess OF SEED Potato INpusTrRy DuRING 1938 


One of the most important items of progress that concerns th 
seed potato industry was the Baton Rouge conference on phytopatho 
logical problems and seed certification. The keynote of the conference 
was the address by J. G. Leach on “The Biological Basis for Certifice 
tion of Seed Potatoes” which was published in the American Potato 
Journal, Volume 15, No. 5. 

The seed certification conference, attended by producers and cor 
sumers of seed potatoes, as well as certification and quarantine officials, 
was held at the Louisiana State University, from the 5th to the 8th d 
April. As a result of this conference, a set of uniform rules and regule 
tions was established and recommended for adoption by the various 
regulatory bodies in southern States, to cover the importation of see 
potatoes. Generally speaking this set of regulations was considerably 
broader than the rules and regulations now in effect in northern certifi 
cation states. Since it was primarily intended to cover the importation 
of seed potatoes, and also the likelihood of seed certification in southem 
states, it was necessarily broader, and more tolerant, than the northem 
state regulations covering seed certification. 
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At the present time, only a few states have used this conference 
report as a basis of state regulations. Louisiana has enacted regulations 
following the conference report with slight alterations. Alabama has 
adopted the general recommendations, but has made special variations 
adaptable to their conditions. 

The state of Mississippi put into effect a special regulation in 1937, 
under which they are still operating. Essentially, their regulation pro- 
hibits the use of the term “seed potatoes” except in connection with 
official certified potatoes. 

Oklahoma has been operating under a special seed law for several 
seasons, but in 1937 adopted a more strict set of regulations. These 
regulations cover the importation of seed potatoes into their state, and 
cover, in particular, commercial, or non-certified stock. At present, 
their regulations provide for the stopping of all carloads of potatoes in- 
tended for seed purposes, at points either outside of the state, or as 
near the state borders as possible, for an inspection of condition and 
visible diseases. This inspection is primarily concerned with such dis- 
eases as scab, rhizoctonia and stem end discoloration. Certified po- 
tatoes, as a whole, are not subject to the inspection, but may be in- 
spected when such is called for. Although this inspection service will 
keep some inferior potatoes from the state, it is recognized as only a 
first step towards the improvement of the quality of seed potatoes. Ar- 
kansas adopted a regulation in 1937 (which is still in effect in 1938) 
similar to that in effect with Oklahoma, but it has not been applied 
quite so strictly as in the state of Oklahoma. Specifically, the Arkansas 
law prohibits “deceptive marking” of seed potatoes shipped into the 
state. 

A desirable aspect of the Baton Rouge conference was the con- 
sideration of the needs of the potato industry, both from the viewpoint 
of consumers and producers. This should result in obviating the need 
of control from a Federal angle. Further conferences of this nature, 
providing for contacts between producers and consumers should be en- 
couraged as much as possible. 

The continuation of annual Seed Potato Certification Conferences 
for Northeastern States, as held at Cranbury, New Jersey, in June, is 
a fine evidence of co-operation among the seed certification states. The 
third annual Conference of High Plains Potato Workers (including 
Colorado, Wyoming and Nebraska), was held at Laramie, Wyoming, 
in August. This conference was patterned after the conferences that 
have been held in the east, and has drawn increased attendance each 
year since its inception. In addition to the states principally concerned, 
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there were representatives from the U. S. Department of Agriculture 
Louisiana and Alabama. It should be noted at this time that all ond 
conferences, particularly where they are open to potato workers from 
other regions, should be announced sufficiently in advance in the Amer. 
can Potato Journal, so that these out-of-state workers may arrange their 
schedules for attendance. If possible, these announcements should be 
made at least two months in advance of the conferences. 

Another item of definite progress is the initiation of plans for ex. 
perimental work on the effect of various percentages of virus, and other 
factors, on the yields of seed potatoes. These plans are being laid by 
the U. S. Department of Agriculture, Division of Fruit and Vegetable 
Crops and Diseases, under the direction of Dr. Henry A. Jones. 


NEw AND UNusuaL TrousBLes FAcinG SEED Potato Propucers 


BACTERIAL RinG Rot: Possibly the most serious trouble ap. 
pearing on the horizon for the seed potato industry is the report of the 
wide dissemination of the bacterial ring rot disease. Since its discoy- 
ery and description in the eastern states, including Maine, Pennsylvania, 
Florida and eastern Canada, it is at least tentatively reported from Min- 
nesota, North Dakota, Colorado, Wyoming, Saskatchewan and _pos- 
sibly Nebraska. The seriousness of the situation is attested to by the 
fact that a special section of the Potato Association of America has been 
devoted to a consideration of this disease together with other new and 
unusual diseases. 

Psyttip YELLows: In the western states, particularly Wyoming, 
Montana, Nebraska and Colorado, the effect of a severe infestation 
of psyllid yellows has resulted in a marked reduction of quality and 
yield. The present known methods of control were found _ ineffec- 
tive in many cases. In addition, the infestation was found in areas 
that had not previously reported any of it. It is at least tentatively 
reported from North Dakota and Saskatchewan. It has previously 
been known in other western states, but apparently these others do 
not have the severe infestation of the first states mentioned. 

Fusarium Witt: The western states, particularly Wyoming, 
Colorado and Nebraska, are also affected by a severe infection 
of stem end discoloration largely caused by Fusarium Wilt. This 
season’s crop is one of the most severely affected that has been noted 
in the past ten years. 

OrHeR Troustes: Hair Sprout, at least from preliminary 
reports, is not the factor that it was a year ago. However, definite 
reports on it are not available at this time. 
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Several states have reported particular trouble with the spread 
of Spindle Tuber, which is being influenced by the heavy grass- 
hopper infestation. Many reports are available from the western 
states, particularly, that the per cent of Spindle Tuber has increased 
ten-fold in one season. The seriousness of this may be readily un- 
derstood by those who are involved in seed potato certification. 

At least passing mention should be made of such troubles as 
the purple top wilt, reported from Minnesota and North Dakota, 
the “Z” disease reported for New York, and Blue Stem disease 
reported from West Virginia, the exact causes of which are un- 


known at present. 


RECOMMENDATIONS OF THE COMMITTEE 


1. Further testing work of the nature proposed by the U. S. 
Department of Agriculture, Division of Fruit and Vegetable Crops 
and Diseases should be initiated. It is suggested that this agency 
should conduct testing of uniform samples of seed potatoes from 
various states in some southern state, to compare the disease con- 
tent, and thereby assist in gaining uniformity of the product. Cer- 
tification agencies in turn might take the results of these tests and 
discontinue lots from certification with more than double the field 
tolerance for virus diseases. The southern states might, in turn, 
wish to make this work compulsory. 

2. Invitations should be extended to all seed certification 
agencies, to become members of the Potato Association of America, 
and to send representatives to its annual meetings. Subject to the 
approval of the members of the Potato Association, such invitations 
might also be extended to State Plant Boards and officials. The 
promotion of membership is to be desired, particularly because of 
the national significance of the Seed Certification Program, and the 
lack of a co-ordinated program at the present time. 

3. Adoption by consuming states of uniform regulations cover- 
ing seed importation. 

4. Promote education regarding the value of certified seed and 
thereby further extend its use. 

5. Continue to keep in close touch with the Federal-State 
breeding program for potatoes. 

6. Promote sectional meetings to co-ordinate the various phases 
of the industry. 

%. Because of the seriousness of bacterial ring rot, and its 
apparent wide distribution over the United States, further experi- 
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mental work is urged both by the states and the U. S. Departmey 
of Agriculture. 

8. Discourage the proposals that provide importation of seg 
potatoes duty-free. 

9. Further discourage the practice of recognizing non-essentiy 
and irrelevant features in consideration of quality of seed potatoes 
such as the effect of high altitude, dry land, northern latitude, isols. 
tion, western-grown, etc., etc. 

10. Special attention of certified seed agencies should be drawy 
to specific recommendations made at the Baton Rouge confereng 
relative to bin or tuber inspection, and preservation of identities of 
lots of certified seed potatoes. Specifically, it is recommended th 
a preliminary tuber inspection be made on field run, unsorted pote 
toes, to avoid the possibility of removal of Spindle Tuber and ty } 
definitely check the identity of lots which have passed field inspe. 
tion. Following the acceptance at preliminary bin inspection, such 
lots are then to be graded, and are then subject to the final tuber or 
shipping point inspection. 

The Certification Committee extends its sincere thanks to 
various men who through long experience and identification with 
the potato industry, have given material aid and suggestions, in- 
cluded among which are J. G. Leach, Henry A. Jones, K. H. Fernoy, 
H. O. Werner and others. 

Respectfully submitted, 
Wo. H. Martin, 
Henry DARLING, 
R. R. ParLTHorp, 
H. A. Epprns, 
R. J. HASKELL, 
GLEN HARTMAN, 
E. L. Newpick, 
A. G. 
Marx KoEHNKE, Chairman. 


Persons Drrectinc SEED Potato CERTIFICATION IN VARIOUS STATES 
ON A COMMERCIAL SCALE 


H. W. Poulsen, Dept. of Agr., Sacramento, California. 

C. H. Metzger, Agricultural Experiment Station, Fort Collins, 
Colorado. 

E. R. Bennett, College of Agriculture, Boise, Idaho. 

J. F. Percy, Pure Seed Specialist, L. S. U. University, La. 
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E. L. Newdick, Department of Agriculture, Augusta, Maine. 

R. A. Jehle, Agricultural Experiment Station, College Park, Maryland. 

H.C. Moore, State College, East Lansing, Michigan. 

A. G. Tolaas, Dept. of Agriculture, St. Paul, Minnesota. 

E. E. Isaac, State College, Bozeman, Montana. 

Marx F. Koehnke, Nebraska Certified Potato Growers, Alliance, Ne- 
braska. 

O. Butler, Durham, New Hampshire. 

Paul B. Mott, Dept. of Agriculture, Trenton, New Jersey. 
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VARIATIONS IN COOKING QUALITY OF POTATOES 4s 
INFLUENCED BY VARIETIES 


J. L. Happocx’ anp P. T. Bioop? 
Agricultural Experiment Station, Durham, N. H. 


A review of the literature dealing with factors affecting the cook. 
ing quality of potatoes leaves one extremely confused. There is hardly 
a single factor which is supposed to affect cooking quality that is no 
upheld by some investigators and discarded by others. Werner (8) 
makes the following important observations. 

“The relative desirability for various culinary purposes should 
determined for various varieties or stocks before too much develop. 
ment work is done with them. Until the present time numerous cook. 
ing tests have been reported but the net result in specific information 
is very small. Practically nothing is known with much degree of cer- 
tainty as to the effect of different environmental and nutritional factors 
upon cooking quality. It has been difficult to determine varietal di- 
ferences.” 

Writing on the notions of people in their preference for one 
variety to another, Hardenburg (4) concludes, “But this preference 
can hardly be based on any difference in tuber composition because 
varieties other than Burbank properly grown and matured are just a 
high in starch content. The fact is that, after all, quality in potatoes 
is more dependent on soil, climate and maturity than on variety itself” 
In contrast to this, Stevenson and Whitman (7) report, “It has been 
recognized, too, that varieties possess inherent differences in quality 
which are very pronounced when they are grown under similar cond- 
tions.” Squirrell and MacLennan (6) claim that the variety influences 
quality more than any other factor. 

Cooking quality, as considered by most - investigators, includes 
(a) texture (mealiness), (b) flavor, and (c) color of flesh after cook- 
ing. A study of “Consumer Preference for Potatoes” made by Rinear 
(5) shows dry, mealy and not soggy potatoes to be the one outstand- 
ing quality preferred by consumers above all others. Only 0.6 per 

cent of the 1653 people interviewed mentioned flavor, 0.8 per cent 
preferred watery or moist potatoes, and 14.1 per cent mentioned white 
appearance after cooking, while 71 per cent thought first of mealiness 


1Extension Agronomist. 
2Assistant Agronomist. 
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when thinking of desirable quality. Physical appearance of potatoes 
seemed to be of minor importance to this group of consumers when 
quality was considered. Bewell (1) suggests that “quality should 
be the foundation of potato grades rather than appearance. Food value 
is more important than injuries, appearance and size.” 

The data presented in this paper have to do with mealiness or 
texture only. 

Because of the large number of relatively new varieties of potatoes 
that are being developed and distributed for trial and observation and 
because so many conflicting opinions are obtained relative to quality, 
it seemed desirable to secure some reliable data on the cooking quality 
of the various potato varieties which at present show promise in yield- 
ing ability. 

The present data on cooking quality lends little encouragement to 
proceed along past methods. Cobb (7) concludes “that good cooking 
quality is closely associated with high starch and dry matter content of 
the tuber and low nitrogen content.” It was felt that if some rapid and 
accurate mechanical method could be developed that would agree with 
the findings of Cobb and others, we might be able to isolate the factors 
which influence quality. It was felt that since a preponderance of the 
data indicated that starch content and dry matter were associated with 
mealiness, the specific gravity of the uncooked tuber should bear a 
constant relation to cooking quality. Table 1 shows that this is trve in 
general. The four observers used in this test were inexperienced and 
impartial, identifying the tubers by number only. Although there are 
some discrepancies between observer’s rating and the specific gravity 
of the tubers, the agreement is good considering lack of experience, 
differences in taste and personal prejudices for flavor. Numerous tests 
have shown to the authors that specific gravity of uncooked tubers is a 
much more accurate measure of mealiness than can be obtained by 
personal observation, especially where a large number of samples are to 
be tested. 

At the annual meeting of the New Hampshire Farm Bureau 
Federation and Agricultural Conference held in Concord, New Hamp- 
shire on the 10th of February, 1938, J. L. Haddock (3) reported the de- 
velopment of a new, rapid method for determining the cooking quality 
of potato tubers. This method was worked out by the authors to 
compare the relative mealiness of the various potato varieties being 
grown in New Hampshire. 

The procedure used in determining the cooking quality of pota- 
toes is very simple and reasonably accurate. Eleven salt solutions 
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of varying specific gravities ranging from 1.055, 1.060... . to 1.105 
were prepared. One hundred tubers were selected from the potaty 
sample to be tested and were immersed in one of the solutions, prefer. 
ably starting with the solution in which the bulk of tubers wou 
barely float. Floaters were then transferred to the solution of lowe 
specific gravity and sinkers to solutions of higher specific gravity } 
Tubers are classified as having the same specific gravity as the solution 
in which they barely float. 

One, and possibly the most important, explanation for much g 
the conflicting data published was apparent when a large sample of 
tubers was tested for mealiness and specific gravity. It was observed 
that in any given unsorted sample or lot of tubers there were wide varia. 
tions in mealiness among the individuals of the lot and therefore it was 
impossible to select one tuber, three tubers, or five tubers as repre. 
senting fairly the quality of the sample. It is obvious that much of the 
data on cooking tests where one or even three tubers were used js 
practically worthless. The same can be said for analysis of starch 
content, dry matter, and much of the other data on cooking quality 
where few tubers were included in the test. 

Table 2 gives the results of specific gravity tests where four 10- 
tuber samples were taken from various parts of the same field. These 
data show conclusively that in order to classify any given lot o 
potatoes properly a sufficiently large sample should be taken to give 
a fair distribution picture of the entire lot. 

A fair picture of the quality of any lot of potatoes cannot be 
obtained consistently with much fewer than fifty tubers. One hundred 
tubers are sufficient for a reasonably accurate rating under almost any 
uniform conditions. 

Table 3 shows the distribution of tubers of ten different varieties 
grown under favorable growing conditions and table 4 gives the data 
for seven of the same varieties listed in table 3, but grown under 
somewhat less favorable climatic conditions. The quality rating for 
the entire lot of tubers is given in the last column of each table and 
furnishes the best basis for comparing the several varieties listed. 
One hundred tubers are used for each variety with the exceptions of 
White Rose and Katahdin in table 4. 

The data presented in these tables show definitely that there isa 
marked difference in cooking quality among the various potato varie 
ties. This difference appears to be more marked when climatic com 
ditions become less favorable for potato growing. It is quite appat- 
ent, therefore, that when one speaks of good or poor potato quality 
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he should specify the conditions under which the tubers were grown. 
As the authors will show in a subsequent article, the ratio of plant 
food elements in the fertilizer has also a tremendous influence on cook- 
ing quality of potatoes. 

Although the quality of potatoes is better when growing condi- 
tions are favorable, the Cobbler, Houma, Russet Rural, Warba and 
Smooth Rural are somewhat lower in quality than Green Mountain 
and Red McClure varieties. The Chippewa, Katahdin and White 
Rose are definitely inferior to the Green Mountain in cooking quality. 

From the numerous tests that have been conducted at the Uni- 
versity of New Hampshire on the cooking quality of potato varieties, 
we feel safe in concluding that: 

1. The specific gravity method is satisfactory for determining 
mealiness. 

2. A large number of tubers (at least fifty and preferably one 
hundred) selected at random must be used to classify potatoes prop- 
erly as to quality. Single tubers do not give a satisfactory indica- 
tion of lot quality, since variations within a given variety are great. 

3. The quality of varieties vary from field to field and are 
standard only for a given set of conditions. 

4. Some varieties are relatively higher in quality than other varie- 
ties, regardless of external conditions. 

5. Varieties of the same specific gravity in the raw state are 
very similar in cooking quality. 
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Planting in the earlier districts has been completed, mostly und 
ideal conditions. Precipitation during the winter was above norm 
and the soil was in excellent condition at planting time. The maiy 
crop is now being planted, but these plantings will continue in bot 
commercial and seed districts until approximately the 25th of June 
The outlook to date, as far as moisture is concerned, is excellent. WW. 
ter in storage reservoirs is far above normal throughout the entip | 
state, and irrigation supplies should be adequate throughout the se. 
son. More sprayers are being bought by growers this spring than eye 
before, because of the excellent results obtained last year when a serioys 
epidemic of psyllid yellows swept the entire state. Losses from this 
disease should be very much smaller than in the past. 

The only doubtful feature of the Colorado potato situation at the 
present time is the presence of considerable bacterial wilt and ring ro 
in the seed being planted this spring. The Experiment Station js 
recommending the following procedure in an effort to diminish 
losses from this trouble: 1. All seed should be warmed up ata 
temperature between 60-70° for ten days prior to planting. 2. After 
the warming-up the potatoes should be carefully sorted, all tubers 
showing any symptoms of wet rot, failure to sprout, or weak or slow 
sprouting being removed. 3. In cutting, all tubers showing any 
internal discoloration whatever, such as faint yellow rings, net 
necrosis, brown rings or lead-colored spots, should be discarded. 
4. All seed should be treated with Semesan Bel after being cut. 

The sale of certified seed during the past winter has been the 
largest on record in this state, and the supply at the present time 
is completely exhausted. Experiments in 1937 demonstrated that 
certified seed offered the best means of control for bacterial wil 
With this in mind, the Experiment Station is developing founds 
tion seed stocks of all standard strains and varieties by tuber index 
ing, using the gram-stain method recommended by the Canadian work 
ers. (May 6).—Carl H. Metzger. 


GEORGIA 


As a whole the potato industry looks much better in Georgia 
this year than in 1938. Rains during the latter part of March ané 
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ing nicely. 


INDIANA 


harvested last year, 51,000 acres. 


section. 


supply. (May 4).—W. B. Ward. 


PENNSYLVANIA 


ability, combined with apparent yielding ability. 


cent U. S. No. 1 in the bin. 


the State Potato Growers’ Association. 


idea of having the whole field covered at one time. 
—J. B. R. Dickey. 


Indiana’s potato acreage for 1939 will be about the same as 


The feeling among potato growers appears to be fairly opti- 
mistic. The 1938 crop is practically cleaned up at satisfactory 
prices and seed is in great demand. Increasing interest has been 
manifested in the Katahdin, because of its smoothness and market- 
One crop of 
Katahdins, which ran about 400 bushels to the acre, graded 96 per 
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the early part of April have resulted in good stands that are grow- 
(May 5)—H. L. Cochran. 


There is quite a change in varieties as most of our growers 
are discarding all except the Chippewa, Cobbler, and Katahdin. 
With these varieties the growers find a much higher percentage of 
No. 1’s, as there are less growth cracks, hollow heart, and misshapen 
potatoes. This is especially true upon the mucks in the northern 


Our season is late for early potatoes but conditions are very 
favorable for the late crop, much of which will be planted during 
the latter part of this month. We are thankful for our supply of 
certified seed and many small growers are taking advantage of this 


Roughness, scab, worm and mechanical damage reduced the 
marketability of more crops in 1938 than is usually the case, and 
lowered the price received. Where the quality was good an increased 
amount of the crop was marketed in peck paper sacks, largely through 


A series of twelve all-day potato meetings, each taking in five 
or six counties and covering practically all the potato-growing sec- 
tions, were held last winter. Extension Specialists discussed market- 
ing, general culture, diseases and insect control at each meeting 
with special emphasis on quality production. The attendance aver- 
aged about 150 and growers expressed themselves as favoring the 


(May 8).— 
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TEN NESSEE 


During the past ten years growers on the Cumberland Plateay 
have shown considerable interest in the production of seed Potatoes 
for planting in Florida. Most of this seed is sold on contract, y 
that the Tennessee growers are assured of a certain net incom 
for their crop. There has been a slight increase in the acreage ¢j 
this crop in Cumberland County during the past two years. 

The total acreage in East and Middle Tennessee has beta 
reduced by rain and cold weather this spring. Growers who wer 
able to plant the first week or ten days in March have good stang 
and healthy plants. The later plantings are not doing so well x 
this time. Flea beetles are becoming numerous and somewhy 
troublesome. The general outlook for the potato crop in Tenness 
this year is only fair, because of delayed planting caused by ray 
and cold weather. (May 8).—A. B. Strand. 


TEXAS 


In the Lower Rio Grande Valley, the harvesting of one of th 
lightest crops of truck crop potatoes produced in recent years hy 
been completed. 

On account of an unprecedented plague of onion thrips ani 
abnormally hot, dry weather during the critical tuber-forming period 
in March, yields were reduced from 50 to 75 per cent in many 
Valley fields. Psyllids appeared in considerable numbers in some 
plantings, but the damage caused by these pests was not so grea 
as that caused by thrips. Blight was not a factor in potato production 
this season. 

There is considerable grower interest in the production d 
white-skinned potatoes of the Katahdin and Chippewa type, during 
the fall season, and the demand for good seed of these varieties 
should increase. (May 10).—W. H. Friend. 


VIRGINIA 


During the past few days the writer had an opportunity to 
examine the potato crop in most of the early potato-producing areas 
in eastern Virginia. The crop, in general, is a week to ten days 
later than normal, although there are a few fields where the growth 
is as early as usual and the plants are now beginning to bloom 
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If weather conditions continue favorable harvesting will start in some 
of the earlier fields by the 1oth of June or possibly slightly earlier. 
The stand, in general, is slightly poorer than usual, with an average 
of approximately 85 per cent. 

There has not been any large amount of rot in any particular 
area but the stand is somewhat irregular in most of the areas with 
missing hills which will account for the 15 per cent loss in stand. 

Potatoes were growing quite rapidly previous to the rather 
severe northeast storm last week. This storm retarded the growth 
considerably and caused a slight amount of mechanical injury in 
some fields which were exposed to the wind. In general, the condi- 
tion of the growth is at least normal. The color, as a whole, is 
excellent, with very little signs of any nitrogen deficiency although 
rainfall has been rather heavy during the past week. 

To date there have been no indications of any late blight in 
the field but growers are on the lookout for it and expect to start 
spraying or dusting as soon as it appears. Since we have had only 
one bad outbreak of late blight in 15 years in this vicinity, the 
Station does not advise the growers to spray or dust for the pre- 
vention of this disease. Most of them are equipped only to dust, 
and dusting with copper lime dust is a rather expensive procedure 
for it will be necessary to make at least 5 or 6 applications to pro- 
tect the foliage thoroughly. (May 9).—H. H. Zimmerley. 


It is generally believed that the acreage of white potatoes on the 
Eastern Shore of Virginia has been decreased quite a bit above last 
year’s acreage. Opinions range from 5 to 15 per cent. Personally, 
I would say there is a 5 per cent decrease, and I believe this is 
conservative. 

The crop outlook is only reasonably good at this time. Climatic 
conditions earlier in the season seemed to be quite favorable, 
with the exception of some excessive rainfall, making low spots too 
wet for good development. The stand is only fairly good; in fact, 
it may not be so good when the later plantings have made more 
development. Not only are there some low spots in the fields that 
have been drowned out to some extent, but there is considerable 
unevenness in the size of the plants at this time. Some plants 
emerged slowly and are rather weak. With good weather, these may 
catch up and make a good crop, but at present, it looks as though 
an 8,000 car crop would be all that we can expect, even with very 
favorable conditions. 
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Perhaps this may be a season in which we may not expect y 
large yields as in 1938. We note that the cabbage and strawbery 
crops, which are now being harvested, are much below XPectations 
and it may be that this is one of those seasons when we shall {gj 
to get a high yield. Perhaps the excessive rainfall is responsible 

There was some talk during the latter part of last week that 
there is some blight in the potatoes. There was something wr 
with some of our potatoes, according to reports, but it has not beg 
verified that any blight has developed. Probably by next month We 
will have a much better opinion, and a more accurate one regarding 
the amount we expect to ship. (May 8).—G. S. Ralston. 


COPPER SPRAYS AND DUSTS 
xe FREE LIME | 


IT has long been a demonstrated fact 
that free or uncombined lime inter- 
feres with the normal development 
of the potato vine ... and conse- 
quently it interferes with the yield. 


Ordinary home-made Bordeaux 
Mixture contains 42% to 50% free 
lime. The following General Chem- 
ical products contain mo free lime. 
They have consistently given highly 
efficient control of the potato beetle, 
and various funguus diseases, result- 
ing in substantial increases in yields. 


SprayCop*.. . a fungicide of high 
copper content that, when used at 6 
Ibs. to 100 gals. of water, showed an 


increase over a 10-10-100 Bordeaux 
Mixture of 18 bushels of potatoes to 
the acre (1937 Maine Agricultural 
Experiment Station Bulletin). 


BORDEAUX DUST . .. effective 


ly controls blights and increases the 
yields. Its ingredients are in chemical 
union (instead of the less efficient 
mechanical mixtures of copper and 
lime). Of adequate fungicidal 
strength. Contains no free lime. 


COPAR* DUST (Copper and Ar 
senic) performs similarly to Bordeaux 
Dust and, in addition, gives effective 
control of potato beetles. 


GENERAL CHEMICAL COMPANY 


Executive Offices: 40 Rector Street, New York, N. Y. 
Sales Offices: Atlanta + Baltimore - Boston - Buffalo - Camden (N. J.) 
Charlotte (N. C.) Chicago + Cleveland Denver Houston Kansas City 
Los Angeles - Milwaukee - Minneapolis » Montezuma (Ga.) «- Pittsburgh 
Providence (R. I.) + San Francisco + St. Louis «+ Utica (N. ¥.) 
Wenatchee (Wash.) »- Yakima (Wash.) ~ In Canada: The Nichols Chemical 
Company, Limited + Montreal . Toronto . Vancouver 
+Trade Mark of General Chemical Co. *Reg. U.S. Pat. 0f 
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“Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 
More Boggs Graders in use than all other makes 


combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORY. Atlanta, N. Y. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 99%% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 


The Trexler Power Seed Potato Cutter 


“Better ’an hand cuttin’’ 
Write for our new circular 


ALBERT E. TREXLER 


Dept. J, Trexler, Pa. P. O. Lenhartsville, Pa. 
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OCCURRENCE OF HOPPERBURN RESISTANCE AND 
SUSCEPTIBILITY IN THE POTATO! 


T. C. ALLEN AND G. H. RIEMAN 
University of Wisconsin, Madison, Wis. 


Preliminary studies of hopperburn, a disease of potatoes caused 
by the potato leafhopper, Empoasca fabae, Huber., have been made 
during the past two seasons in Southern Wisconsin. Previous obser- 
vations of experimental potato plantings containing large numbers of 
potato varieties show that potatoes definitely exhibit variability in 
susceptibility to the hopperburn disease. The present report includes 
methods employed in measuring hopperburn resistance and suscepti- 
bility, and the results obtained when using this method in determining 
the behavior of potato varieties and potato seedlings to the incidence of 
the disease. 

The method used in measuring the relative degree of hopperburn 
occurring in various varieties of potatoes was based upon the ratio 
of hopperburn tissue to green tissue in leaves of the potato plant. This 
was accomplished by taking samples of potato foliage at different 
intervals throughout the season and by making consequent determina- 
tions of the percentage of hopperburn foliage. In following this pro- 
cedure, the third and sixth leaves from the terminal growth of the vine 
were removed from each hill of potatoes. Ten randomized hills were 
chosen from which samples were obtained in each varietal planting. 
The leaves were then taken to the laboratory for segregation of hopper- 
burn tissue. 

Separation of the hopperburn and healthy potato tissue was made 
from the leaflets located at the terminal end of each leaf. The leaf- 
lets chosen for this purpose were the apical and the first two adjacent 
lateral ones of each leaf. The segregates were dried, weighed, and 
the relative percentage of hopperburn and green tissue was calculated 
on a dry weight basis. In separating the diseased hopperburn foliage 
from the healthy green tissue, considerable aid was obtained by the 
use of a scissors. 


_, ‘Approved by the Director of the Wisconsin Agricultural Experiment Station. 
d was received from the National Science Division of W.P.A. in the collection 
and determination of potato foliage segregates. 
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laine, and White Blossom Cobbler showed a very high level ¢ 
susceptibility to hopperburn. The late varieties were, in generd, 
more resistant to hopperburn. Among the most resistant varieties 
were Pioneer Rural, Houma, Katahdin and Russet Rural. 

The 1938 plot was located on sandy silt loam soil and was; 
replicate of the plot employed in 1937. Seventeen varieties wer 
planted in the plot and determination of hopperburn tissue was a- 
complished as previously described. The maximum nymphal led 
hopper population infesting the Triumph potato foliage during this 
season was 18.03 insects to the leaf. The results in table 1 show rele 


tive percentage hopperburn quite similar to that found during the 
previous season. 


TABLE '—Percentage hopperburn leaf tissue obtained from 
potato varieties grown in 1937 and 1938 


Percentage Total Hopperburn 
Potato Variety Leaf Tissue 
1937. Plot 1938 Plot 

31.56 26.32 
White Blossom Cobbler ............... 50.81 74.50 


19; 
BEHAVIOR OF Potato VARIETIES TO HoppeRBURN 

The 1937 plot employed for the study of hopperburn Tesistang ’ 
contained 8 standard varieties and 7 recently introduced Varieties Ne 
potatoes. The varieties were planted in peat soil at random jg st 
replicate blocks 15 rows wide. Each block contained 25 hills mg — *? 
ing a total of 100 hills for each variety of potatoes planted. The my, fu 
imum nymphal leafhopper population infesting the Triumph pot M 
foliage during this season was 10.0 insects on each leaf. Leatf-feed; th 
insects, such as the potato beetles and flea beetles were controlled jy bi 
two applications of an arsenical spray early in the season. ,& 
The determination of percentage hopperburn showed that he “ 
earlier varieties were most susceptible to hopperburn developmen 4 
as shown in table 1. Among these varieties, Triumph, Warba, Ey. ; 
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BeHavior OF Potato SEEDLINGS TO HopPERBURN 

In 1937; observations were made of a potato breeding plot in 
Northern Wisconsin for the selection of possible hopperburn resistant 
stock. This plot was located at Port Wing, Wisconsin, and contained 
approximately 2300 potato seedlings obtained from 30 to 40 crosses 
furnished by the United States Department of Agriculture and the 
Minnesota Agricultural Experiment Station. Observations throughout 
this planting distinctly showed wide variations in hopperburn suscepti- 
bility. In many of the segregating populations, individual resistant- " 
appearing potato hills occurred adjacent to hills showing extreme sus- 
ceptibility to the disease. As the planting contained a wide range in 
types of plants and foliage development, 20 samples of the most sus- | 
ceptible appearing plants, and approximately 40 samples of the most 
resistant appearing plants were designated as stock for further study in 


1938. 


A randomized planting of the hopperburn resistant and susceptible 


Taste 2—Relative percentage hopperburn leaf tissue obtained from 
selections of hopperburn resistant and hopperburn ; 
susceptible potato seed stock 


Resistant Selections Susceptible Selections 
Percentage Percentage Percentage 
Stock Hopperburn | Stock | Hopperburn |_ Stock Hopperburn 
HR-24 1.13 HR-28 7.87 HS-40 13.42 
HR-17 1.29 HR-34 8.04 HS-57 14.95 
HR-16 1.65 HR-20 8.28 HS-53 15.18 
HR-10 1.78 IC-1 85.20 IC-5 65.80 
IC-4 48.02 HR-21 0.26 HS-59 18.50 
HR-13 1.04 HR-3 9.34 HS-49 18.88 
HR-23 2.00 HR-30 10.05 IC-6 53.06 
HR-14 2.00 HR-25 11.14 HS-48 20.82 
HR-11 2.51 HR-12 _ 11.85 | HS-45 20.87 
HR-4 3.43 HR-32 12.18 HS-44 25.07 
HR-5 3.98 HR-26 13.95 HS-54 31.80 
HR-37 ; 4.07 HR-38 15.20 HS-47 32.92 
HR-19 4.12 HR-6 18.95 IC-3 68.90 
HR-9 4.21 HR-35 24.24 | HS+55 33.52 
HR-22 4.43 HR-15 27.91 | HS-50 47.59 
HR-27 5.85 HR-8 32.28 | HS-46 49.50 
HR-2 7.27 HR-390 38.00 | HS-s8 52.28 
HR-7 7.44 HR-1 49.92 HS-42 64.05 
HR-18 7.83 HR-31 55.41 HS-43 67.03 
IC-2 87.41 HS-52 90.89 
HS- 04.91 


(HR) Hopperburn Resistant 
(HS) Hopperburn Susceptible 
(IC) Irish Cobbler check " 
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selections were made at Kenosha in 1938. The Irish Cobbler was , 
tributed among the planting to serve as checks. As hopperburn 

toms developed, foliage samples were removed from the vines and th 
percentage of hopperburn tissue calculated as described above. Dat 
obtained from these calculations as shown in table 2 reveal that a 

proportion of the hopperburn-resistant selections developed less hop. 
perburn tissue than any of the most resistant varieties tested to diy 
Among the susceptible selections, some developed more hopperbyp 
tissue than any of the most susceptible varieties tested. 


SurvEY OF ADDITIONAL Potato CULTURES FOR 
TOLERANCE 


During the past season, observations in a planting of 160 ng 
seedlings for possible selection of tolerant potato varieties to hoppe. 
burn revealed several selections of potatoes which showed outstanding 
resistance to hopperburn. Of the 85 cultures of South America 
origin observed, 13 promising lines have been selected for futur 
detailed study. Of 117 miscellaneous varieties and strains collectei 
from various seed growers and potato breeders and grown during th 
past season, 18 stocks have been selected for future study. 


SUMMARY 


In making a study of the behavior of new and old potato varieties 
to hopperburn injury, it has been found that, in general, the earl. 
maturing varieties are more susceptible than the late-maturing varie 
ties. The hopperburn tolerance exhibited by the two recently intro 
duced varieties, Houma and Katahdin may readily account, in par, 
for the heat and drought resistance attributed by various investigator 
to these two new varieties. 

By selecting hopperburn-free and hopperburn-injured individuab 
in segregating seedling populations grown under epidemic conditions 
in the field, it has been possible to separate segregates into two dis 
tinct levels of hopperburn tolerance. A number of seedling culture 
have been isolated which show a greater degree of resistance and d 
susceptibility to hopperburn than any of the new or old varieties 
tested. ' 

Relative percentage hopperburn resistance and susceptibility have 
been based on the ratio of necrotic hopperburn tissue to healthy greet 


tissue which occurred in the various potato leaf tissues under consié 
eration. 
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POTATO CULTURE AND STORAGE INVESTIGATIONS IN 
1937 AND 1938' 


E. V. HarpENBURG 


Cornell University, Ithaca, N. Y. 

For several years, it has been the policy of the Potato Association 
of America to review briefly the published results of potato research 
during the past year. Although it is not always convenient to as- 
semble published research completely, a review which includes cita- 
tions of research not reviewed should be useful for many investigators. 
This is a brief discussion of recent research pertaining to potato cul- 
ture and storage and an attempt to list in bibliographic form many 
references which could not be reviewed at this time. Inasmuch as 
this material is available to readers of the American Potato Journal, 
all papers on culture and storage published therein are referred to only 
in the bibliography. 


CULTURE 


One of the few studies ever published on the effects of drought 
on potato plant response was reported by Clements (5) at the State 
College of Washington in 1937. The potato showed much less resist- 
ance to the drought conditions of 1937 than sunflower and sunflower 
less than the soybean. Compared with potato plants grown under fa- 
vorable moisture conditions in 1936, the leaves of the 1937 plants 
reached about 52 per cent of the weight of the 1936 leaves, the stems 
57, the roots 75, and the tubers 67 per cent. It was shown that 
whereas the leaves were unable to maintain their moisture level, the 
stems, roots and tubers retained about equal amounts of water during 
the two years. Although the soybean, sunflower and potato plants 
maintained a fairly high nitrogen metabolism during the drought, only 
the soybeans and the sunflowers maintained a markedly higher sugar 
and hemicellulose content. 

Moore (26), of Cornell, reported from a three-year experiment 
some of the effects of different depths of planting, and different meth- 
ods of cultivation (ridge versus level) on the soil and on responses of 
the potato plant. A comparison of deep and shallow covering of the 


_1Published as Paper No. 189 of the Department of Vegetable Crops, Cornell 
niversity. 
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seed piece gave an earlier emergence for shallow covering but no gj 
ference in final yield. Soil moisture in the upper 12 inches decrease{ 
with increasing height of ridge. Soil nitrates were higher under Tidg 
than under level culture, but not different as between cultivation ang 
mere scraping of the surface for weed control. Root penetration yy § 
found to be the same for level and ridge culture. Tuber shape wa 
not influenced by cultural treatment. While yields were greate 
under level than under ridge culture in both heavy and light sok 
there were fewer tubers on each plant and less sunburn injury undg 
ridge culture. Basically, Moore’s results indicate that level culty 
gave superior yields because it resulted in less loss of soil moisture an 
less root pruning than did ridge culture. 

Werner (40) at Alliance, Nebraska during the years 1926-19» 
compared stands of potatoes resulting from seed harvested at diffe. 
ent degrees of maturity the year previous. This variation in maty. 
ity was due to planting at different dates rather than to differen 
dates of harvest. During four of the seven years, stands were better 
from the most mature seed or seed from the earliest planting. He 
attributed this difference to the fact that the least mature seed los 
most moisture during storage. 

For late planting in dry, hot soil, the earlier the seed was te 
moved from cellar to cold-storage or the longer it was left in cold- 
storage, the better the results. Freshly cut seed gave better results 
than seed cut a month in advance when the soil moisture was favorable. 
Seed cut considerably in advance of planting was best in years when 
soil conditions were unfavorable. In 1936, Werner tested the effect 
on cut seed exposed to varying periods of bright sunshine on stand, 
as compared with seed held under cloth and shade. Stands were in 
inverse ratio to length of exposure to sunshine and to translucency of 
the shade cover used. During the five-year period at Alliance, stands 
decreased with lateness of planting. In 1936 using a strain of Tr: 
umph seed, small seed tubers cut to 1.6 ounce pieces gave better stands 
than larger tubers. Also packing the soil with a land roller immed 
ately after planting and irrigation before plowing, rather than after 
planting, improved the stand of the plants. 

From a survey study for the years 1929 and 1930 in Maine, 
Schrumpf (29) reported a total cost of production, including: harvest- 
ing, storage and selling, of $160.62 an acre for Central Maine and 
$177.84 for the Presque Isle area. The cost for an acre increased, 
whereas the cost for a barrel decreased as yield for each acre increased. 


Irish Cobbler seed pieces were spaced 7.5, 9, and 12 inches in the 
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row and 750, 1000, 1250 and 1500 pounds to the acre of 8-16-14 fer- 
tilizer were applied with each spacing. Yields increased with close- 
ness of spacing for each fertilizer rate. The closest spacing (7.5 
inches) did not materially reduce the size of tubers. 

Under favorable soil, high rainfall and high elevation conditions 
of the Cumberland plateau in Tennessee, Bird (4), obtained decreases 
in yield of Green Mountains, Katahdins and Jersey Redskins as the 
planting date was deferred from the 15th of June through the 25th of June, 
the 5th of July and the 15th of July. These same three varieties were 
planted late in the spacing test, comparing spacings of 8, 12, 16 and 20 
inches in 3-foot rows. For all varieties, the 8-inch spacing gave yield, 
19 per cent higher than the 12-inch spacing and 28 per cent higher than 
the 16 and 20-inch spacings. 

Foliar diagnosis has been defined by Thomas and Mack (37) as 
the analysis of composition of leaves taken at the same point on the 
potato plant at successive intervals during the growth period. Ad- 
dition of N, P and K to the soil resulted in increased content of the 
corresponding element in the leaf. The extent to which the element 
was used after absorption into the leaf depended largely on whether 
and to what extent the other elements were also present. The nitro- 
gen content of the leaf was not related to plant development, whereas 
the opposite seemed to be true of phosphorus. 


SEED 


Johnson (17) at the Colorado Station treated mother tubers of the 
Colorado wild potato (S. jamesiv) with 1500 r-units and obtained an 
increase of 41 per cent in number of tubers to each plant, of 56 per cent 
in average weight to the hill and II per cent in average weight of 
tubers. This is explained on the basis of an increased rhizome devel- 
opment similar to the increased branching of aerial stems found to res- 
sult from treatment of other members of the Solanaceae family. 
Davidson (6) of Ireland presents evidence, although no data, to 
refute the well known argument that seed produced in regions of cool 
temperature is more vigorous and higher yielding than that from a 
warmer climate. Seed grown in the wetter highlands of western and 
southwestern Ireland has retained its vigor and freedom from virus 
diseases for many years, whereas that grown in the drier, cooler 
areas of the eastern shore of Ireland produces poor yields. During 
the years 1933 and 1934, because of a severe infestation of the peach 
aphis, a severe epidemic of leaf roll occurred throughout Ireland, but 
it was much more severe in the regions of low rainfall than elsewhere. 
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Hence the author concludes that, so far as Ireland is concerned, rain. 
fall rather than temperature is the more important environmental facto, 
affecting quality in seed potatoes. 

Although it is generally believed that seed potatoes should 
disinfected before, rather than after, cutting, Lutman (22) seems tp 
be one of the first to investigate the possibilities and the extent of jp. 
jury which may result from treating cut seed. He found that ng 
only cut seed but whole tubers from which the sprouts have bee 
removed may be seriously damaged by certain types of disinfectants 
Cut seed is rendered less subject to injury by holding it five or mor 
days in a cool, damp cellar according to Lutman, but the protectiye 
layer may be easily dissolved by hot formaldehyde or corrosive syb. 
limate. He found that hot formaldehyde is the most injurious when 
cut seed is soaked in it for two hours. By using Schiff’s reagent 
he found that the chemical not only penetrates the parenchyma tissue 
but may follow along the vascular bundles into the young sprouts, 
Corrosive sublimate kills the seed pieces by coagulating the cell pro 
toplasm. Lutman found that such mercury disinfectants as calomel, 


yellow oxide of mercury and Semesan Bel Jr. cause very little injury 
to cut seed. 


Bereznegovskaia (2) reported in the Russian Journal of Botany 
that optimum conditions for the suberization of the cut surface of seed 
potatoes and for the formation of phellogen or cork tissue in curing 
cut seed are not identical. He found that although relatively high tem- 
perature is favorable for both processes, a low relative humidity is best 
for suberization and a high humidity for cork formation. He also 
states that cutting seed with a knife moistened with formalin does not 
interfere with the rate of healing of the wound tissue. 


Findlay and Sykes (10) reported the results of a three-year study 
in England of the relation of size of seed piece to optimum spacing 
at planting time. Small, medium and large seed pieces were spaced 
each at distances of 12, 15, 18 and 21 inches in the row. Total yield 
increased as size of piece increased, regardless of spacing; also yield 
decreased as spacing increased for each size of seed piece. They found 
that although the average weight of tubers increased as spacing in- 
creased, this was not affected by the weight of the seed piece planted. 
The number of tubers on each plant increased directly as the spacing 
and as size of seed piece increased. In respect to net yield of mar- 
ketable tubers, this increased with size of piece planted but was not 
significantly influenced by spacing. 

Strazh (34) in Russia reported the effects of various high tem- 
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tures on breakage of rest period in seed potatoes. Depending on 
the variety and its degree of maturity, temperatures varying between 
28° and 35° C. as applied for a period of 8 to 15 days were very 
effective. The bad effects of such high temperatures claimed by some 
workers were not noticeable. 

Denny (7) reported that seed potato tubers previously treated with 
ethylene chlorhydrin vapor to break dormancy can be successfully dis- 
infected with any of the commonly used seed treatments and vice- 
versa. This also applies to the sodium thiocyanate and the thiourea 
soak treatments for breaking dormancy. However, because of trouble 
with seed piece decay, when seed had been previously disinfected with 
the mercury compound only whole seed could be successfully treated 
with the ethylene chlorhydrin dip method. 

The growth inhibiting effect of auxin-like substances on axillary 
buds has been known for some time. Guthrie (11) applied potassium 
naphthaleneacetate to Green Mountain potato seed pieces and stored 
these and similar untreated seed pieces over winter. The treatment 
consisted of immersing the pieces in a solution of 100 mg. per liter, 
with the buds up and allowing the solution to stand four days at 10° C. 
They were then planted in soil and after 8 days were dug up, the callus 
removed and one lot treated by dipping into a solution of 25 cc. of 40 
per cent ethylene chlorhydrin per liter of water. After both lots of seed 
had been planted 10 days, it was found that over 83 per cent of the 
ethylene-treated seed pieces had produced plants, whereas none of the 
untreated lots had emerged. 


STORAGE 


The studies of Singh and Mathur (30) on the correlation of physi- 
ological and chemical changes in the potato tuber with the ontogeny of 
the plant coincide with those reported by other investigators. These 
authors divide the ontogeny into three stages, adolescence, maturity, and 
ripening ; adolescence corresponding with the period of blossoming and 
most rapid growth. Studies of the tuber from initiation to complete 
maturity indicate a progressive decline in rate of respiration and in con- 
tent of total and reducing sugars. Total nitrogen, ash and crude fiber 
content show a gradual upward trend. Starch.increases rather rapidly 
for 30 days after tuber initiation, after which there is a slight decline. 
Sucrose content decreases sharply from early adolescence to late matur- 
ity when the last leaves are dead and death of the stems begins, after 
which it remains fairly constant. The moisture content of the tuber 
decreases steadily to the middle of the maturity period and thereafter 
increases slightly during the ripening of the’ stems. 
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Further studies of the physiology of wound healing in Triumph 
potatoes and factors affecting rate of healing have been reported ) 
Werner (41) of Nebraska. Tubers with tangential cuts and radial oy 
were exposed to sunshine or held under various storage conditigg 
Tangential cut tubers held in a humid cellar showed suberization oggy. 
ring between the third and the fifteenth day, wound periderm form, 
tion beginning about the twentieth day and ending on the fortieth dy 
Exposure of radial cuts to sunshine resulted in less damage and le 
retardation of wound healing than tangential cuts. Healing process 
were more rapid in a warm, humid room than in a cool, humid celly 
and still slower in dry storage. Treating freshly wounded tubers with 
hot formaldehyde caused much damage to unprotected tissues and, 
consequent increase in mold and rot. 


Lombard (20) stored duplicate lots of Irish Cobbler and Greg 
Mountain varieties (1) in a dark potato house under favorable cong 
tions, (2) in the dark under greenhouse bench at a comparatively high 
temperature ; and (3) in indirect light under greenhouse benches at the 
same high temperature. Sprouts were removed two or three time 
from the lots stored in the dark under greenhouse benches. During 
the four years’ period, 1927-1930, storage shrinkage and yield records 
were recorded. The lots stored in the potato house cellar lost the least 
weight and gave the highest yield. Seed stored under the greenhous 
bench in the dark lost the most weight and gave the lowest average 
yield. Although removal of two or three generations of sprouts did 
increase weight loss and decrease yield, the differences were not signif- 
cant. The author concluded that under the conditions of this experi- 
ment, sprout removal to the extent of three sets of 2-inch sprouts did 
not significantly reduce the yield of these two varieties. 


Smith (33) at the Cornell Station studied the effects of different 
storage temperatures in combination with high and low humidities 
on the yield of Cobbler and Rural seed potatoes held in farm storages 
and in constant temperature rooms. Low humidity resulted in fewer 
but longer sprouts on each seed piece than on those exposed to high 
humidity. Comparing results from storage at 50°, 40°, 35°, and 32° 
he found that both rate of plant emergence and the number of stems 
for each seed piece varied from low to high temperature. The total 
number of tubers on each plant and the number of No. 1 size tubers 
also varied directly with temperature of storage. Highest yields of 
the Cobbler variety were obtained from seed stored at 40° whereas 
the optimum temperature for Green Mountains was 50°. 

Several types of so-called low-temperature injury to potatoes just 
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rior to and during the harvest period have been described by Hurst 
(13). Several of these produce various types of internal necrosis 
without visible surface injury. A type observed in the fall of 1936 
and described as contact frost injury later caused serious soft rot in 
storage. Hurst believes that frozen soil in contact with the tuber at 
digging time is responsible for much of the rot that occurs subsequent 
to low temperatures. He recommends that in fields where the surface 
soil is frozen, harvesting should take place late in the day, or at 
least not until the soil has thawed. 
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POTATO PRODUCTION PROBLEMS IN SOUTH 
AMERICA" 


Joun TUCKER? 
Department of Agriculture, Ottawa, Canada 


This paper was prepared with the thought in mind that many 
people working with potato problems would be interested in hearing 
about some of the present-day problems connected with potato produc- 
tion in South America, particularly as potatoes are believed to have 
been cultivated there as a staple crop for many centuries before they 
were heard of in other parts of the world. 

The observations recorded here were made on a trip of four 
months’ duration, beginning on the first of March, 1938, and finishing 
at the end of June. The trip was made via regular steamer, rail, and 
automobile. From. New York, the route taken was through the 
Panama Canal, south down the Pacific coast to Valparaiso, Chile, 
calling at Colombian, Ecuadorian, Peruvian, and Chilean ports en 
route, then across the Andes mountains to Argentina and Uruguay, 
and north to Brazil. The return trip followed the same route approx- 
imately, with side trips into Brazil, South Chile, Ecuador, Costa Rica 
in Central America, and Cuba. 

Covering about 30,000 miles in the four months’ period, it was 
possible to stay only a few days in some countries and about two weeks 
in others. During this time it was just possible to see something of 
the growing crops, the methods of production, potatoes as marketed 
locally, the imported certified seed potatoes compared with the native 
varieties, to arrange interviews, and to secure information about local 
problems and of those in adjacent countries. 

In the brief period allotted to the subject, it is obviously not pos- 
sible to go into much detail regarding the situation in all of the coun- 
tries visited. At the same time it would not do to attempt to generalize 
too freely when dealing with so wide a diversification of problems as 
exist over that vast area, running about four thousand miles north 
and south, and the width of the continent. By dividing the area into 
two zones, the tropical and the temperate, it is possible to generalize 
on these to some extent. For this purpose, Costa Rica, Panama, 


1Contribution No. 9 from The Plant Protection Division, Production Service, 
Department of Agriculture, Ottawa, Canada. 
“Chief Inspector, Plant Diseases. 
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Ecuador, Peru, Bolivia and the northern areas of Chile and 

tina are included in the tropical zone, and the central parts of Chile 
and Argentina, together with Uruguay, in the temperate zone. Bp. 
zil can best be dealt with as a separate unit. 

I shall deal first with the tropical zone. Potato production is cp. 
fined to suitable locations at a height of about 5,000 feet or more jy 
the mountain ranges, which stretch along the whole of the west coay. 
Three ridges of the Andes mountains in Colombia north of the Equ. 
tor unite at the Equator in Ecuador, continue south as a double chaip 
to Peru, then diverge again into three parallel ridges. These join inty 
two chains going through Bolivia into northern Chile, and Argentina 
then continue south principally as a single ridge. There are spurs 
of mountain ranges leading east and west from the main chains and 
there are intervening deep valleys, and extensive plateaus along the 
length of the cordilleras. 

There is the most amazing variation in climatic conditions in 
areas even a very short distance apart, east and west, all along the 
coast, brought about by the wide contrasts in altitude and humidity, 
For instance, it is only a matter of a few hours’ journey, where trans- 
portation permits, from the almost impenetrable tropical jungle of 
bush, rivers and swamps, which form most of the coast line of Co- 
lombia and the adjacent coast line territory of Ecuador, from the land 
of crocodiles, tropical fruits, balsa wood and cocoa, to barren moun- 
tain peaks and snow caps. South of that area most of the coast line 
for the next two thousand miles is desolate rainless desert and dry 
foothills leading up to mountains and steep valleys beyond which, at 
a height of about ten thousand feet, there is a moderate annual rain- 
fall. Beyond that again there are the higher mountains and snow 
peaks ranging up to 20,000 feet and which drop away to wide plateaus 
at approximately 12,000 feet intersected by deep canyons in which 
conditions are more or less tropical. 


It was in this vast sierra that potatoes were first discovered and 
cultivated thousands of years ago, some authorities believe, and they 
were used and are still being used as the most common article of 
food by the natives. It was in this area, too, that a well-equipped 
Russian botanical expedition recently discovered a whole series of 
distinct species differing in systemic characters and chromosome num- 
bers from the Solanum tuberosum, the tubers which grace our tables. 
Many of the new species have properties of frost and disease resist- 
ance which may in due time be bred into our potatoes of commerce. 
As far as could be ascertained, practically all the cultivated sorts 
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belong to the species Solanum indigenum. These grow at altitudes of 
000-13,000 feet and several hundred distinct varieties have been iden- 
tified. They come in all shapes and colors but usually lack size, 
and judged by our northern standards, a great many would come 
under the category of culls. Most of the samples examined on the 
markets appeared to contain a mixture of varieties, but everything, 
no matter how small, deep-eyed, rough or piebald in color, appeared 
to have a good cash value, selling at the rate of three to ten cents a 

und. The flavor ranged from poor, insipid, and even bitter, in 
some lots, to exceedingly good in others. All the cultivation is prac- 
tically done by hand labor, some using long iron-shod sticks with a 
foot rest attachment to enable the foot to force the blade into the 
ground and loosen the soil, others a two-prong type of hoe. The crop 
yields average about fifty bushels to the acre in most areas, but there 
are exceptions where yields are considerably higher. 

Some varieties are made into a product called “chuno,” others 
into “tunta,” by the simple expedient of allowing them to freeze at 
night and tramping the water out of them as they thaw during the 
day. The process is repeated for a few days and the chuno is then 
dried off and stored. For tunta a further process of soaking the po- 
tatoes in pools of water for some weeks is necessary, after which they 
are dried off in the sun. Tunta is featherweight and is lily white in 
color. These products can be stored indefinitely as they will neither 
freeze nor mold. They have been the means of averting untold 
misery among the natives of the high plains on occasions of crop 
failures. 

The potatoes are grown on plateaus and on terraced ridges on 
steep mountain sides under irrigation wherever possible, but always in 
the mountains, practically never at the coast, although there are ex- 
ceptions, that at the La Molina coastal experimental station in Peru, 
for instance. 

It is unfortunate that in spite of the very low wage level of the 
natives and their natural love of potatoes, the cost of production is 
so high that many cannot afford to eat potatoes and are turning more 
to rice and other cheaper food products when these can be procured. 

The native S. andigenum differs somewhat from our S. tuberosum 
in plant characteristics, the leaves are narrower and more widely spaced 
and the stem has lengthened internodes. The chief difference, however, 
is in its reaction to length of daylight, and the hardiness of some vari- 
eties. The native species are accustomed to conditions of almost equal 
day and night and produce a crop of tubers only under these condi- 
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tions, and most of them require six months or more to mature, 
varieties, when grown under our normal summer daylight, do not pro. 
duce tubers unless arrangements for shading are made to reduce th 
intense light te g-10 hours daily. The growing of varieties of ih 
species in the northern hemisphere is routine work now at potato play 
breeding stations and extensive information is available on the valy 
of certain varieties as parents for introducing frost and disease resig. 
ance into the S. tuberosum, group, but it seems that there is practically 
no information available on the value of selected varieties of oy 
S. tuberosum group when grown under the short day condition of th 
tropical Andes mountain area. It should be of interest, therefore, tp 
see what happened to samples of Canadian potatoes which were sen 
into this area for test purposes. 

Two crates of 110 pounds each of Irish Cobbler, Green Mountain, 
Bliss Triumph and Katahdin were distributed to growers in the mow. 
tain valleys in the vicinity of Quito, the capital city of Ecuador. 4 
similar lot was sent to Colombia and Peru. 

There was some opposition at first on the part of sanitary autho 
rities to allowing entry of any potatoes from North America for fear 
of introducing insect pests and contaminating the native varieties with 
diseases unknown there, but as no pests of any kind were present on 
the tubers, they were admitted, but under quarantine in one case 
It is obvious, from the health conditions found in the native crops, 
however, that the progeny of the samples will not likely remain dis 
ease-free for a long period. 

The following is a brief summary of information secured in the 
various countries of the tropical zone. 


Ecvuapor :—All imported varieties made exceptionally rapid growth 
for this country. The local varieties take from six to six and one 
half months to mature; whereas, the imported potatoes matured in 
approximately ninety days, and produced yields of more than thirty to 
one, compared with ten to one for the best local varieties. With 
treble the yield in half the growing period, the test was considered a 
most satisfactory one, and will be repeated. With a possible three 
crops per annum, the cost of producing potatoes in that country could 
be reduced considerably. The local variety, Yungara, a red skin, ye- 
low-fleshed variety, grown under irrigation, appears to be the most 
popular variety grown at present in that area. 

For imported seed it is apparent that preference would be given 
to small size potatoes of approximately two to three ounces, for plant- 
ing whole. The color of the skin does not appear to be of much import- 
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ance. That white flesh sorts will soon become popular, is the opinion 
of the principal growers there. . 

Peru:—The samples arrived at Lima in excellent condition 
on the 28th of April, and were planted under irrigation at the experi- 
ment station on the coast at La Molina, and at Concepcion and Tarma 
in the mountains. Sr. Gerado Eckert, agricultural engineer in charge 
of the tests, reported on the 29th of August as follows: 


“Insofar as the precocity of the varieties is concerned, the test 
on the Coast has proved that this has been accomplished (go-100 
days period of vegetation). The potatoes also have good resist- 
ance to Mosaic and Phythophthora, the principal diseases on the 
Coast, with the exception of the ‘Katahdin’ variety, which ap- 
pears to be a very delicate variety as has been observed at La 
Molina and in the highlands (Sierra). The best one appears 
to be the ‘Irish Cobbler’ variety. This is also the best one in 
the highlands. With regard to the cold, it can be said that the 
plants resist a temperature of 4° C. below zero. Regarding 
‘qualitative appreciations of the harvests in the different places’ 
and regarding the flavor of the potatoes, a complete and final 
report will be prepared once all the tests are harvested.” 


The most common varieties under cultivation in Peru are the 
Blanca corriente (ordinary white), Amarilla corriente (ordinary 
yellow), Blanca de San Mateo, Amarilla de San Mateo, Blanca de 
Tarma, Amarilla de Tarma, Blanca d Maco, Chata negra, de Canta, 
Yana Mata de Tarma, Yurag Mata de Tarma, Chuito Tarma, Peina 
Tarma, Pampina Tarma, Chaucha Tarma, Chiri Mauna Tarma, 
Huariaca Tarma, Maguayos de Canta, Cochcas de Canta. 

There are very numerous other named wild and cultivated varie- 
ties in Peru with local Indian names. 

According to statistics for the year 1929, the latest obtainable 
there, potato production totalled 825,864 metric tons from 285,056 hec- 
tares, or less than 50 bushels from each acre. The present sanitary 
import regulations require fumigation of all seed potatoes except mate- 
rial required for official tests. There are no Colorado potato beetles 
in South America as far as is known at present. 

BoriviA:—The Ministry of Agriculture estimated that approxi- 
mately half a million bushels of seed potatoes were planted there 
annually. The Bolivian agronomist, Cerallos Tovar, has counted more 
than two hundred varieties of the species S. andigenum. The names of 
the most common varieties marketed are Chiar Imilla, black skin; 
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Jancko Imilla, buff skin; Laram Imilla, mauve skin; Imill’cooso, light 
yellow skin, bitter taste, used for chuno ; Morocco, bitter, used for tunt, 
These are all white flesh varieties. 

The price of potatoes in La Paz, the capital, averages about thre 
cents a pound. 

Costa Rica:—Formerly, this Central American country pro. 
duced, on the slopes of the mountains surrounding San Jose, the Capi. 
tal, more than sufficient potatoes for local consumption, and exported 
fair quantities to Panama and Venezuela. In recent years, yields hay 
declined because of virus diseases and late blight. The principal var. 
eties left in production are the Blue (Morada), a long, blue skin, white. 
fleshed variety ; the Morada Blanca, white with blue sprouts; and om § 
of unknown origin named Boston White, a round white potato. These 
have been grown without special selection for nearly thirty years, and 
there are few now produced that are much larger than walnuts. Plants 
are killed off prematurely with late blight. Tests have been made with 
so-called resistant varieties from various sources, and the best results 
were obtained with the Guguerrena Peon variety from Cugerres, Colom. 
bia. The next best was seedling 44488 obtained from Dr. Donald Red- 
dick, Cornell University, New York. This seedling was planted on 
the 23d of November, and survived until the 15th of January, giving 
a yield of 15% pounds, from the 5 pounds and 12 ounces planted. 
Bliss Triumphs were given a trial in a small way commercially this 
year. Some growers reported fair results. Others reported that the 
potatoes had blighted down early. This is a country where a real good 
blight-resistant variety would be most welcome, and that applies also 
to the Republic of Panama. 


CoLtomBiIA :—Time did not permit to visit the plots at Bogata, 
the Capital, but it is understood that the samples sent there gave very 
good results. 

Dealing next with potato problems in the temperate zone, it is 
necessary to visualize an entirely different set of conditions to those 
existing in the tropical zone. Potatoes are produced near the sea 
level; in Chile, at a latitude of S. 42°, and in Argentina and Uruguay 
at latitude approximately S. 34°-38°, comparable to that from S. Vir- 
ginia-N. Maryland, U.S.A. in northern latitudes. Unfortunately all 
details of topography must be omitted suffice for the purpose to men- 
tion that the growing conditions more nearly resemble those with 
which we in North America are acquainted, except possibly for the 
fact that because of the vicinity of mountains to some of the important 


potato growing areas, irrigation seems to be more generally practiced 
there. 


“he ix 
oy 
4 
= 
i 
> 
4 
+ 
4 - 
Va 
Bi. 


1939] TUCKER: POTATO PRODUCTION IN SOUTH AMERICA 157 

CuiLteE:—The potato-producing area is situated about 650 miles 
south of Santiago, the capital, and includes the districts of Frutillar, 
Llanguihue, Puerto Varas, Puerto Montt and Chiloe Island. This 
area is admirably adapted to the production of potatoes of good quality 
and large quantities are exported from this area annually to several 
other South American countries. Apparently all the native cultivated 
varieties are of the species S. tuberosum and the Chileans have con- 
siderable support from scientists who have studied the subject, to their 
claim that this species originated there many centuries before potatoes 
were introduced into Europe and later into North America. 

Due principally to the inroads that virus diseases have made 
into the crop, yields have been seriously declining in recent years. A 
survey recently conducted for the purpose of selecting suitable founda- 
tion stock with which to start a seed potato certification system found 
that it was now a hopeless task to attempt to secure any virus-free 
material there. There was plenty of good virus-free seed available in 
other countries but their problem was to secure it from a country that 
was free from late blight Phytophthora infestans (Mont) DE Bary. 
Strange as it may seem, that disease has never been found in Chile, 
although the conditions appear ideal for its development there. Fin- 
ally it was decided to import certified seed from Canada and multiply it 
in an area far removed from their potato growing districts. For this 
purpose about thirty tons of the varieties Green Mountain, Irish Cob- 
bler, Bliss Triumph, Katahdin, President, Golden and Royal Kidney 
were imported from Nova Scotia last year and planted under irriga- 
tion at an experimental station recently acquired for agronomy experi- 
ments at Los Anjeles situated half-way between Santiago and the 
potato area. The location and soil were admittedly poor for potatoes 
but the chief consideration was to ascertain if there was any evidence 
of late blight. Although no actual figures were recorded, the yield was 
excellent and the tubers produced averaged 4-16 ounces in weight. A 
close inspection of all individual plants failed to reveal any evidence of 
late blight at any time and it is now intended to plant about sixty tons 
from the crop in the regular potato area under government control and 
certification. The rest will be distributed between the operators in 
each of the producing districts. 

Without the necessary isolation from their virus-affected varie- 
ties, and without properly trained help for roguing, it is doubtful if 
the imported seed can be maintained to certification standards for 
very long and it is probable that further importations will be necessary 
from time to time in the future. The names of some of the common 
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native varieties in production there are the Corahila Quelguico, ¢ 
Chonchi, C. Rilan, C. Chelin, C. Chaulinec, C. Mechaico, C. Tangu, 
C. Rauco, C. Alao, Rosada Pudeto, Blanca Alemann, Pudeto, Huey 

ARGENTINA:—The information collected on the problems jy 
Argentina would suffice for a volume. However, it is hoped that som, 
idea of the situation there may be secured from a few paragraphs unde 
this heading. 

After several potato crop failures or near failures, it was realize 
that diseases in the local varieties were playing a more prominent part 
in these failures than were weather conditions, and in the fall of 19% 
the Government there sponsored large importations of certified seed 
from North America. The project was so successful that dealers 
were allowed to import upwards of two million bushels of certified 
seed from North America and several European countries in 193, 
The principal varieties imported were Green Mountain, and Katahdin 
from North America and a total of fifty additional varieties from 
Europe. A system of seed potato certification similar to that in effect 
in North America has been adopted in the hope of maintaining suj- 
ficient good seed to meet the requirements of the country, but it would 
appear doubtful if this can be done, not for a few years at any rate, 
and the fact that large quantities of seed have been imported this fall 
in spite of a surplus production of table stock from last year’s impor 
tations of seed, would seem to bear this out. The enormous number 
of volunteer potato plants observed, most of which were affected with 
either leaf roll or mosaic, would indicate that virus diseases are likely 
to remain a serious problem in that country. 

Considerable alarm was expressed in some areas there this spring 
over the appearance of a form of breakdown to which had been given 
the name of “Wilt” by the dealers and growers, and capital was being 
made by some dealers in announcing that this was found only in 
Green Mountain and Katahdin potatoes. At work in an adjacent 
country at the time, the opportunity was afforded the writer to inves 
tigate the trouble in several large field in districts where most of the 
imported seed had been planted early. The principal trouble was re 
ported to be a wilting of the tops, accompanied with a breakdown of 
tubers which was referred to locally as chocolata. 

At the first glance over a field one would likely conclude that there 
had been a light frost a few days previously, sufficient to nip the tops 
here and there throughout the field. On individual plants it appeared 
to be a form of die-back of the terminal shoots for about six inches of 
so- In most cases there was a heavy infestation of early blight on the 
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leaves of that portion of the plant which had died, and additional 
numerous similar dark spots which were not caused by early blight. A 
discoloration appears in broken lines in the epidermis of the stem 
somewhat resembling streak, but there was no discoloration of the 
veins of the leaves in evidence as in streak. In one field examined, 
about one plant in every two affected this way had internal rust spots 
in the pith of the stems and in some tubers, somewhat resembling yel- 
low dwarf, and on approximately one affected plant in four were found 
tubers which had turned a dark brown color both externally and 
internally, starting at the seed end and tracing back for one inch or 
more. Having had an opportunity during the past twenty years of 
seeing or hearing something about all the potato diseases present on 
the North American continent and never having seen these troubles 
before, and furthermore, as the same troubles were found in varying 
percentages in every variety from every source, it was concluded that 
they were most probably of local origin. It was disclosed later that 
chocolata has been known to the growers there for some years. 
Whether or not there is any correlation between the two diseases was 
not definitely established. They are now being thoroughly investi- 
gated by the local sanitary authorities. The same troubles were later 
seen in both Uruguay and Brazil and in the latter country Dr. Costa, 
working with a disease of tobacco which he had named Vira Cabeca, 
but which he was of the opinion might be Spotted Wilt, expressed the 
opinion that this potato trouble might be the same disease and had been 
transmitted to potatoes by thrips. Later it was ascertained that a 
similar disease of tobacco had been reported in Argentina in 1931 under 
the name of De Corcoro. Thrips are abundant in many potato fields 
in Argentina. It must be left to the future to determine the con- 
nection, if any. 

Reference to Argentina would be incomplete without some men- 
tion of the high standard and yields of potatoes produced under irri- 
gation from North American seed in the Mendoza and Rio Negra 
inland districts. Their fine pack of well-graded, clean, bright, uni- 
form potatoes would be a credit to any country. All potatoes are 
marketed through the National Potato Exchange in Buenos Aires and 
frequently there are 100,000 bushels or more on hand there. 

Urucuay :—This country now has a well-established certification 
service. Formerly they imported most of their seed from the Balcarce 
district in Argentina, but now secure the bulk of their seed imports 
from North America and other countries. They seem to favor Katah- 
dins from North America and other varieties from Germany. Appar- 
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ently some of them can be maintained to a fair standard for two @ 
three years. The question of foreign exchange apparently determines 
the quantity that may be imported into that country. 

Brazit :—Imports of seed potatoes amount to about 100,000 crate 
annually, mostly from Germany and Holland, though formerly cp, 
siderable quantities were imported from Argentina. Varieties must 
recommended by the Experiment Station at Campinas before impor 
are allowed. Only potatoes with yellow flesh are under test at presen 
and apparently the Eigenheimer from Holland is giving best results 
One grower was most enthusiastic over smooth Burbanks importej 
some years ago from Canada and wants more. There appears to be m 
reason to suspect that North American seed would not give excellent 
results there, or that white flesh potatoes would not soon find favor. 
The question of foreign exchange apparently has some bearing on th 
present preference for seed from some European countries. Potatog 
are grown in the mountains similar to the plan followed in other tropical 
countries. 

In conclusion, it is evident that potato production problems in 
South America are many and varied and that the seed industry there 
has not reached the standard with which we are familiar in North 
America. With poor equipment the cost of production is high in mos 
countries there, despite the low standard of living for the potato grow. 
ers, and the favorable climatic conditions in some areas. Increased 
appropriations for scientific work on seed potato problems would m- 
doubtedly lead to considerable improvement in the industry there. 


SECTIONAL NOTES 


CALIFORNIA 


In Kern County a real Potato Pro-Rate is in effect at present. 
No potatoes are shipped—even within the state, that do not grade & 
per cent U. S. No. 1 or better. . 

The Pro-Rate is worked in this manner: First, the grower 
leaves all definitely undesirable potatoes on the ground; the rest 
are picked up and brought to the loading sheds in half sacks. They 
are then graded to either U. S. No. 1 or Commercial Grade, depend- 
ing on their quality. 

It is variously estimated that between the potatoes left on the 
ground and those that are thrown out in the sorting, there is a loss 
of approximately 20-30 per cent, but even so the net yield at this 
time will probably be about 200 sacks of potatoes to the acre. 
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There is very little real objection to the Pro-Rate. True there 
are some complaints, especially where fields are unusually poor— 
but every one admits that the Pro-Rate has been a life-saver by pre- 
venting an out-and-out disaster. 

The demand for Shafter Long White Potatoes continues from a 
wide territory—these California Long White Potatoes have found 
friends all over the United States. 

However, one hears the thought expressed more and more that 
instead of instituting a Pro-Rate next year to eliminate 20-30 per 
cent of the crop after it is mature, it will be more logical to plant a 
smaller acreage. I have been hearing from a number of quarters that 
after another year a total acreage of approximately 18,000 for Kern 
County would seem very adequate to take care of the available de- 
mand and provide some assurance of profit to the grower. (June 
12).—ErNEST Marx. 


INDIANA 


Practically all of the potato acreage in Indiana, with the excep- 
tion of the extreme southern portion of the state, will be planted by the 
15th of the month. The season has been very unfavorable for the rapid 
development of the early potato crop, since we find spotted stands. 
Some of the early potatoes are just emerging from the ground because 
many of them have not received any rain since they were planted about a 
month ago. This is rather unusual for such an early season drought. 
and coupled with both hot and cold weather, will make our early crop 
rather late in maturing. Flea beetles and the Colorado potato beetle 
have been worse this year than I have ever seen them, but so far the 
leafhopper has not made its appearance and I doubt if it will cause 
much damage as our growers are putting on earlier and more timely 
sprays-this year than ever before.. (May 31).—W. B. Warp. 


NEBRASKA 


During the past two weeks, general conditions throughout the 
dry land areas have improved materially, with scattered rains which 
have varied from three-quarters of an inch to ten inches in some places. 
Until that period, growers were extremely discouraged, and many 
of them had sold their seed potatoes, as they did not feel they were 
justified in putting any seed in the ground with a low moisture content 
and high grasshopper infestation coming on. It appears that the cooler 
weather, and the rainfall are at least checking the grasshopper growth, 
and that, together with a wide-spread campaign to control them by 
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poisoning in both crop lands, and idle and pasture lands, this situatig, 
should improve. 

To date, no psyllid infestation has been reported, as was the cag, 
year ago. In 1938, psyllids were reported in all potato areas in th { 
state prior to this time of the year, and it was followed up by one g 
the worst infestations Nebraska has known. Dry, hot weather appears 
to have checked them materially to date. Growers, however, are pre. 
paring for the trouble, because implement dealers report the best sae 
of sprayers they have ever experienced at this time of the year. 4 
western Nebraska concern, in the heart of the potato planting territory 
has installed a lime-sulphur plant, to supply the material which is use 
to control the psyllid. Last year, every available source of lime sulphy 
was exhausted, at the height of the psyllid infestation. 

The planting of potatoes is just getting under way this week 
whereas the majority of the growers will be planting heavily during | 
the coming week, and the bulk of the crop will be planted by the 
20th of June. Soil conditions, generally, as mentioned before, ar 
favorable for planting. There has been a sudden spurt in the de 
mnand for seed potatoes since the crop conditions improved. Prices 
for certified seed are $2.00 a hundredweight, and the supply is practic. 
ally exhausted. 

Earlier in the year, an intensive campaign was conducted among 
the commercial potato growers, as a result of a bacterial ring rot 
scare in other territories. This campaign was planned by the State 
Department of Agriculture, which conducts shipping point inspec- 
tion service, and the Plant Pathology Department, at the University 
of Nebraska. As a result, a few lots were located which, owing to 
the dissemination of information regarding the seriousness of the 
disease, have practically all been discarded for seed purposes. It 
was found that several of these lots had been secured from potato seed 
imported from other infected areas. It has given impetus to a move 
ment to prevent importing of seed from other sections, unless the con 
dition of the potatoes is accurately known. 

The acreage entered for certification is a slight increase above 
that of last year. The balance is swinging from irrigated back to 
dry land, which has always been the bulk of planting in this state. 
Actually, the irrigated acreage shows a loss compared with the 
planting in 1938. 

All growers entering seed for certification this year, are being 
required to plant a portion of their acreage in a tuber unit seed plat. 
No potatoes may be entered for certification in 1940 except those 
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which have been grown in such a plat, and which, of course, pass a 
satisfactory disease reading. This is a revival of the oldest known 
method of seed potato improvement. As a result of this campaign, 
special machines for tuber unit plantings have been sold on a wide 
scale throughout the territory. This is probably the most significant 
change in Nebraska certification that has taken place for some time. 
(June 8).—Marx Koehnke. 


NEW YORK 


Soil and weather conditions were generally favorable for potato 
planting in New York this year. All the commercial areas are now 
practically planted and the principal need is, rain. May was ab- 
normally dry and until the 7th of June many crops were badly in 
need of rain. The acreage of Chippewa and Katahdin has been 
increased appreciably. Some trouble with poor stands on Long 
Island have been reported as being caused by the spindling sprout 
disease. The primary cause of the trouble is being investigated. 
The 10th annual summer field day of the Empire State Potato 
Club will be held on Thursday the 3d of August at the farm of Gard- 
nm: Brothers at Tully near Syracuse. Last year 12,000 attended this 
event in Erie County. Gardner Brothers are well-known growers of 
certified seed and this year they have 80 acres planted. Don D. 
Ward, Onondaga County Agent, Post Office Building, Syracuse, is 
general chairman. Governor Lehman has been invited to speak. 
Gardner Brothers practice a two-year rotation, as they alternate po- 
tatoes with either Japanese millet or corn as a source of green 
manure. (June 8).—E. V. HARDENBURG. 


OREGON 


Potato planting will be practically completed by the Ist of June. 
The acreage is apparently within five per cent of the acreage of 1938. 
Soil conditions were not quite up to normal in that the dryness of 
the season in many cases, required irrigation before planting. This 
usually makes the ground a little difficult to work. 

As I understand the situation throughout the state of Oregon, 
there is a slight decrease in the early-late crop but perhaps about a 
normal acreage for the state as a whole. 

We are just finishing up the 1938 crop of late potatoes at par- 
ticularly low prices at the wind-up. (May 29).—C. A. HENDERSON. 
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SOUTH CAROLINA 


All the potatoes have been dug in the coastal South Caroling 
and fields of corn have taken their place. It is a common practice jy 
this area to plant field corn in every other row sometimes before th 
potatoes are to be dug. Then, after the potato crop is harvested, the 
corn is worked out and usually produces an early crop which escapes 
serious worm injury. Many growers plant peas or beans in the com 
for soil improvement. 

Growers took their time about harvesting this year and, as 
result, there was a steady supply of South Carolina potatoes during 
the whole month of May and the first week in June. The quality 
was good but prices were only fair most of the season. Prices ranged 
from $1.25 per 100 pound sack (FOB) to 1.40-1.50 during the latter 
part of May. If normal yields had been obtained growers could 
have made a little money at these prices, but dry weather in May re. 
sulted in greatly reduced yields in many instances. Stands had al 
ready heen cut because of the wet weather early in the season. 
Potatoes were packed in bags again this year by many potato 
growers although some still prefer the 11-peck barrel, and a rela- 
tively large part of the crop was shipped by truck. The potatoes are 
sold directly to trucks or trucks contract to haul them to any desig- 
nated market. 

The crop this season was relatively free from leaf roll which 
caused serious losses last year. Certain other diseases were ob- 
served in various fields but, taken as a whole, the current season's 
crop was fairly clean. Potato beetles appeared early in the season 
and were controlled with arsenicals. There were more aphids this 
year than had been observed in several years and they were present 
during the entire latter half of the growing period of the potatoes. 
This concludes the sectional notes from South Carolina for 
the current year. Until planting time returns again next February, 
potato growers in this state will be busy making arrangements to 
obtain good, clean seed for next year and will be planning their 
work for the coming season. (June 8).—J. M. Jenkins, Jr. 


SOUTH DAKOTA 


Plantings are completed and there will be an increase in the 
acres entered for certification. Most of the acreage entered for 
certification consists of Bliss Triumph; Cobblers, second ; Chippewas, 
third; and Ohios, fourth. There are no Warbas or Katahdins entered 
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this year. The early planted potatoes look very good. Our moisture 
conditions are excellent. 

South Dakota has four counties in the commercial potato 
area and the acreage allotment is 14,000 acres. The first field in- 
spection will start about the 15th of June. Our annual tour will 
be held during the week of the 10th of July if the potatoes develop 
as indicated. 

Forty growers submitted samples of their seed to be planted 
in a test plot in Codington county. Thirty-four growers of Deuel 
County submitted samples for the test plot. These plots will be 
visited on the tour. (June 7).—John Noonan. 


VIRGINIA 


Weather conditions during May and in June to date have been 
very unfavorable for the potato crop in eastern Virginia. At our 
Diamond Spring Station, near Norfolk, the rainfall for May was 
1.71 inches and to date in June .46 inches. From the 3d of May 
until the present time we have had only 2.17 inches, which is less 
than one-half of what the potato crop needs for normal develop- 
ment. The temperatures have also been rather high. From the 
20th of May to the 31st we had eight days when temperatures were 
90 degrees with a maximum of 96 degrees. These are unusually 
high temperatures for May. During the past week the temperature 
has been above 90 degrees every day. 

In the Norfolk area and in Northampton county on the Eastern 
Shore the vines of the earlier plantings are already beyond hope of 
recovery even though rain may occur in the near future. The yields 
from these earlier plantings will undoubtedly be exceedingly light. Later 
plantings have also been materially injured, and unless abundant rain- 
fall occurs during the next few days, they will yield even less than the 
earlier plantings. 

Accomac county on the Eastern Shore did not suffer so severely 
from the drought as have the other areas because a heavy rainfall occur- 
red on the Ist of June, which slightly exceeded 3 inches at our substa- 
tion at Onley, Virginia. However, since that time no rain has occur- 
red and the high temperatures have retarded the growth even in this 
area, which was fairly heavily watered on the Ist of June. Should no 
further rains occur in Accomac County, the yields there will also be 
below normal. 

It is estimated that the yield of the early plantings in the Norfolk 
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area and in Northampton County will be reduced fully 40 per coy 
because of unfavorable weather conditions. Should the drought cg. 
tinue, the yield of the later plantings will be cut even more severely 
but should an abundant rain occur in the near future, they may mal 
as much as 8o per cent of the normal crop. 

The total movement from eastern Virginia through the &th g 
June was 124 cars. No estimate is made regarding the total number 
cars which was moved but it is believed that it is considerably beloy 
that of last year. 

No late blight has appeared in the Norfolk or Princess Anne coyp. 
ties this year, and only a very small quantity in Northampton county 
The potatoes have already been harvested in most of this area, wher 
a small amount of blight was apparent the latter part of May. (Jux 
12).—H. H. ZiMMERLEY. 


WASHINGTON 


Our applications for seed potato certification for the 1939 season 
are not all in at this time, but enough are on hand to indicate quite 
a marked shift in the relative proportion among the varieties certified. 

There has been a gradual increase, the last few years, in the acre- 
age of certified White Rose. In previous years the Netted Gem variety 
has comprised from 70 to 80 per cent of our total seed certification. In 
1930 the first application for White Rose certification was received. 
This planting, one-fifth of an acre, was disqualified because of Mosaic, 
but by persistent effort it was controlled and eventually certified. All 
of our White Rose stock at this time is descended from that planting, 
Last year White Rose included about 35 per cent of our certified stock 
The percentage of Netted Gems had dropped to approximately 50 per 
cent, although the acreage was about the same as in earlier years. The 
other varieties certified amounted to nearly Io per cent of the total. 
This year, apparently 60 per cent will be White Rose; 30 per cent 
Netted Gems; and other varieties, 5 per cent. 

The acreage of White Rose for certification last year was about 
320, of which about 260 passed all field inspections. This year the 
acreage applied for will be about 700, and an interesting phase of the 
deal is that practically all of the crops are already contracted for. Here- 
tofore only an occasional crop has been grown under contract. 

The reasons for the shift to the White Rose are rather interest- 


ing. Our Netted Gem has always been the only variety grown in any 
appreciable quantity for the commercial deal. It is still the only 
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one of any importance. Our market for certified Gems has there- 
fore been fairly constant, and has been almost entirely within the 
state. The White Rose certified seed market has never been local. 
Most of the seed has been shipped south. Apparently it has far out- 
yielded the older varieties and has largely replaced them wherever it 
has been tried. The quality is very good and it has had no trouble 
in holding its own in the large markets. Last year several new out- 
lets for the certified seed crop were found and these account, in large 
measure, for the expansion at this time. 

All varieties other than White Rose are grown in widely separated 
areas in the state. We have a greater diversity of climate in Wash- 
ington than is found in most states. Some portions of the state are 
cool and humid, whereas other parts are hot and dry. Some potato 
districts are near sea level whereas others are at an elevation ranging 
from 2000 to 3000 feet. The White Rose variety, however, is grown 
in only one district. It has been tried in a number of other districts 
but all these trials have been failures to date. Mosaic has incresed 
from I per cent to 100 per cent in some instances in a single season’s 
growth. 

The season has been quite favorable to date. Part of the crop 
has been planted. Some of the earlier plantings are emerging. The 
soil has, in most districts, been in ideal condition and there is an 
abundance of moisture. We have had several dry seasons recently and 
some growers in the non-irrigated districts have secured equipment 
to irrigate, if it should become necessary. (June 5).—ARTHUR R. 
Kirk. 


CANADA 


The standards for Canadian certified seed potatoes have been 
raised this year. Of the five per cent tolerance tor all diseases at 
first field inspection, not more than three per cent virus diseases is 
permitted. Of the three per cent for all diseases allowed at second 
field inspection, not more than two per cent of virus diseases is 
permitted. The tuber standard allows not more than a total of five 
per cent for all diseases (except in the case of slight scab and 
thizoctonia) instead of the seven per cent that was previously in 
effect. 

To provide a source of foundation seed for the certified seed 
growers a standard for certified foundation seed has been provided. 
This requires the potatoes to be planted in tuber-units and not more 
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than a total of one-half of one per cent of all diseases is allowed at 
first inspection and not more than a total of one-tenth of one per 
cent of all diseases at second inspection. Roguing of the seed plots 
in excess of one per cent will disqualify the potatoes for the founda. 
tion rating. The tag identifying foundation seed will be somewhat 
similar in design to the regular certification tag but will be white 
in color with the printing in red. 

The ruling that no tolerance is allowed for bacteria! wilt and rot 
will continue to be strictly enforced. (June 7).—John Tucker, 


COPPER SPRAYS AND DUSTS 
FREE LIME 


IT has long been a demonstrated fact increase over a 10-10-100 Bordeaux 
that free or uncombined lime inter- Mixture of 18 bushels of potatoes to 
feres with the normal development the acre (1937 Maine Agricultural 
of the potato vine ... and conse- Experiment Station Bulletin). 
quently it interferes with the yield. 

Ordinary home-made Bordeaux BORDEAUX DUST . + » effective- 
Mixture contains 42% to 50% free ly controls blights and increases the 
lime. The following General Chem- yields. Its ingredients are in chemical 
ical products contain no free lime. union (instead of the less efficient 
They have consistently given highly mechanical mixtures of copper and 
efficient control of the potato beetle, lime). Of adequate fungicidal 
and various fungous diseases, result- strength. Contains no free lime. 


ing in substantial increases in yields. 

COPAR* DUST (Copper and Ar- 
SprayCop'. . . a fungicide of high _senic) performs similarly to Bordeaux 
copper content that, when used at 6 Dust and, in addition, gives effective 
Ibs. to 100 gals. of water, showed an ___ control of potato beetles. 


4 5 GENERAL CHEMICAL COMPANY 
Executive Offices: 40 Rector Street, New York, N. Y. 
Sales Offices: Atlanta - Baltimore - Boston . Buffalo - Camden (N. J.) 
Charlotte (N. C.) »« Chicago + Cleveland . Denver - Houston « Kansas City 
Los Angeles Milwaukee - Minneapolis Montezuma (Ga.) Pittsburgh 
Providence (R. 1.) San Francisco + St. Louis Utica Y.) 
Wenatchee (Wash.) - Yakima (Wash.) - In Canada: The Nichols Chemical 
Company, Limited Montreal Toronto Vancouver 
+Trade Mark of General Chemical Co. *Reg. U. 8. Pat. Of. 
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The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 
More Boggs Graders in use than all other makes 


combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 994%% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone preducts. 
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SAVED AGAIN! 


Lack of sufficient moisture to produce a crop has resulted in low 
yields in many of the important producing areas. The crop in Vir. 
ginia was unusually short, approximately twenty-five per cent be. 
low normal. A similar situation existed in Maryland. In New Jer. 
sey, yields as low as forty sacks to the acre are reported, and the 
consensus is that the yield will be twenty to twenty-five per cent 
below normal. In order to obtain a favorable price—something they 
had not experienced for several years—the New Jersey growers began 
harvesting on a small scale when the vines were still green. Dur- 
ing the week of July 17th the demand was good but the dealers 
did what they could to keep harvesting under control in order to 
give Virginia and Maryland an opportunity to move their crop. The 
situation on Long Island resembles that in New Jersey. Long periods 
of drought resulted in very low yields; probably the smallest for a 
number of years. 

Despite the fact that the crop along the Eastern Seaboard has been 
short, the market has shown considerable fluctuation. This has re- 
sulted from the fact that some rot was present in tubers from certain 
sections and the crop was poorly graded in others. The New Jer- 
sey and Long Island growers are questioning what would have hap- 
pened this year had there been a normal crop to the South. They 
appreciate also that even with a shortage, if they are to receive satis- 
factory prices they must be very careful in their grading and market- 
ing operations. 

Again the weather man has been the deciding influence in determin- 
ing yields. A bumper crop on the acreage planted this year would have 
resulted in ruinously low prices. As it stands now, the grower who 
planted on soils too light for the crop will suffer, whereas the growers 
who planted on soils adapted to the crop, and who took the necessary 
steps to produce maximum returns, should show a profit. 
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POTATOES AS CARRIERS OF VITAMIN C 
Mary E. Lyons anp Cart R. FELLERS 


Department of Horticultural Manufactures, Massachusetts 
State College, Amherst, Mass.* 


The potato is one of the most important articles in the diet of the 
American people. Potatoes have been long recognized as a valuable 
source of the scurvy preventative vitamin C, now more commonly 
known as ascorbic acid. In 1920, Hess (5) stated that the civilized 
world depends largely on the potato for its quota of the antiscorbutic 
food-stuff. As an example, he points to the fact that scurvy prevailed 
in many institutions in this country in the spring of 1916 as a result of 
a crop shortage during the previous fall. Turpeinen (16) gives pota- 
toes, milk, and berries as the most important sources of vitamin C in 
Finland. 

Differences among varieties in their content of ascorbic acid were 
found by Smith and Paterson (13), by Mayfield, Richardson, Davis, 
and Andes (11), and by Ijdo (7). Fixsen and Roscoe (4) have 
summarized the data which are available on variety variations. Up to 
10 per cent variation in ascorbic acid content between the individual 
potatoes within the same variety is reported by Ijdo (7). Reports of 
the effect of cooking on the ascorbic acid content vary from a gain by 
Richardson, Davis, and Mayfield (12): a very slight loss by Thiessen 
(14) and Levy (8) for those boiled in the skins; to a large loss 
for baked or fried potatoes by the latter investigator. Ijdo (7), also, 
reported that locality of production had little effect; that the amount 
present in the tuber is independent of tuber size; that there is uniform 
distribution throughout the potato; and that there is practically no 
oxidized ascorbic acid present. Smith and Paterson (13) also reported 
that no correlation exists between size and ascorbic acid content. 
Hygaard and Rasmussen (6) found that the addition of 1 per cent 
sodium chloride to the cooking water increased the retention of the 
ascorbic acid. Thiessen (14), Mayfield, et al. (11), and Smith and 
Paterson (13) found a decrease in the ascorbic acid content after stor- 
age. Woods (17) states that new immature potatoes contain twice as 
much as mature potatoes, and that common storage of the mature 
potato from three to eight months does not change the vitamin C 
content to any marked degree. A brief summary of the vitamin C 
investigations on the potato are given by Daniel and Munsell (3). 


*Contribution No. 346—Massachusetts Agricultural Experiment Station. 
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METHODS 


The method of Tillmans, Hirsch, and Hirsch (15), as modified 
by Bessey and King (1) and Mack and Tressler (9), was used fo 
determination of ascorbic acid in potato tubers. Twice normal sulfuric 
acid and 2 per cent metaphosphoric acid were used in the extraction 
of the plant tissue. This mixture was prepared by adding 110 cubjc 
centimeters of concentrated sulfuric acid and 40 grams of pure meta. 
phosphoric acid to two liters of water. The method is essentially the 
quantitative reduction of the dye indicator, 2, 6-dichlorophenolindo. 
phenol, by the ascorbic acid present. The dye was standardized by the 
use of iodine and standard thiosulphate solutions according to the 
method of Buck and Ritchie (2). 

Eight potatoes were used for each test. A sample of 25 grams 
of each potato was triturated in a mortar with acid-washed sand and 
acid mixture (2 per cent metaphosphoric and 2N sulphuric acid), 
centrifuged for 15 minutes at 1800 r.p.m, the serum decanted and made 
up to 100 cubic centimeters with acid mixture. Twenty-five cubic 
centimeters aliquot portions were titrated with the standardized ind 
cator solution for ascorbic acid. 

Eight varieties of potatoes, which were grown on the Massachu- 
setts Agricultural Experiment Station experimental plots, were used. 
All had the same fertilizer treatments and care except those grown to 
determine the effect of different fertilizers. In addition, identical 
varieties were obtained from several State Agricultural Stations very 
soon after harvest. In all cases, the shipments were by express. With 
the exception of those dug at intervals for maturity tests, all the pota- 
toes were dug at the same time, 7. e. on the 2d of October. The 
Green Mountain potatoes used for maturity tests were dug at seven 
to ten-day intervals from the 20th of August to the 22d of November. 


DeEHyYpDROASCORBIC ACID 


Since an oxidized, but still physiologically active forni of ascorbic 
acid, called dehydroascorbic acid is sometimes present in plant tis- 
sues, eight samples of raw potatoes were treated with hydrogen sul- 
fide for 30 minutes after extraction in order to reduce any oxidized 
ascorbic acid which might be present. This was followed by a two- 
hour scrubbing with carbon dioxide to remove the hydrogen sulfide. 
The value of .20 milligram per gram, both before and after this treat- 
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ment, indicates that there is no dehydroascorbic acid present in the 


raw potato. 


This agrees with the findings of [jdo (7). 


EFFECT OF GEOGRAPHICAL ORIGIN 


Table 1 shows that the variations in ascorbic acid content within 
the same variety grown in different geographical areas, are not (partic- 


Taste 1—Effect of geographical origin of potatoes on their 
ascorbic acid content 


} Average 
Variety Ascorbic Acid for Origin 
‘| Variety 
Mg. per 
Gm.*** 
Irish Cobbler 1.57 Massachusetts 
“ “ 1.22 California 
“ “ .059 Virginia** 
“ “ .200 Kentucky 
“ “ .072 Maine 
“ “ | .107 New York 
Mean for 5 Irish Cobbler samples | 131 
Rural Russet | 161 Massachusetts 
“ .062 Idaho 
“ “ .108 New York 
Mean for 3 Rural Russet samples | .110 
Katahdin .120 Massachusetts 
.155 New York 
ce) Maine 
Mean for 3 Katahdin samples | 125 
Green Mountain | .132 Massachusetts 
.095 Maine 
.136 New York 
.107 California 
Mean for 4 Green Mountain samples | | 117 
Chippewa .099 | New York 
| Massachusetts 
Mean for 2 Chippewa samples | .097 
| 
Triumph .132 Idaho 
OSI Louisiana* 
White Rose 121 | California 
.073 Virginia** 


***Average value for 8 tubers. 


*In storage 5 months before being shipped—not co 


i nsidered in average. 
**In storage 2 months before being shipped—not considered in average. 
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ularly) significant. An exception is that Maine*grown Irish Cobblers 
and Green Mountains show only about one-half to three-quarters 4 
much ascorbic acid as the Massachusetts-grown potatoes of the same 
variety. The general average shows that the Irish Cobbler Variety jg 
highest; Katahdin, second; Green Mountain, third; and Chippewa 
lowest. In general, it cannot be said that potatoes from any particular 
region are either high or low in content of ascorbic acid. In many 
cases, varietal differences are less than differences within a single 
variety. 


EFFrect oF CERTAIN CHEMICALS ON AscorBic ConTENT 


The data presented in table 2 show that the addition of ,certain 
elements to soils of varying acidity, has little or no effect on the ascorbic 


TaBLeE 2—Effect of different chemicals on ascorbic acid content 
of Green Mountain potatoes 


- | Pounds Soil with Added | Soil with Added 
Fertilizer on Each Acre| CaSO,; pH5.3 CaCO,; pH6.2 
| 

Ascorbic Acid Ascorbic Acid 

(Mgs. per Gm.) | (Mgs. per Gm) 
PbSO, | 100 .074* 07 4* 
Borax | 15 .083 .083 
ZnSO, 300 .077 
MnSO,7H,O 200 077 
MgSO,.7H,O 150 .092 .085 
HgCl, 15 077 077 
Dubay—Hg Compound 250 .077 .077 
CoCl,.6H,O 5 .088 .088 
Control— No Chemicals 077 077 


*Each value represents the average of 8 tubers. 
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acid content of the Green Mountain potatoes grown in these soils. 
All the plots were fertilized with a complete fertilizer. The ascorbic 
acid values of the tubers obtained from the several plots are remarkably 
constant at approximately 0.08 milligrams per gram after four to five 


months’ storage. 
ErrecTt OF MATuRITY ON AscorBic Acip CoNTENT OF POTATOES 


To determine the effect of maturity on ascorbic acid content, 
Green Mountain potatoes, which were dug from the same row in the 
Experimental Station plots at intervals of seven to ten days, were 
tested by the chemical titration method. The mean value of four 
tubers for each date, reported in terms of milligrams per gram, are as 
follows : 


August 20, 0.172: August 27, 0.162: September 4, 0.118: 
September 10, 0.177: September 19, 0.132: September 28, 0.132: 
October 3, 0.175. 


The potatoes on the date of the first digging were marketable “new” 
potatoes. The tubers were not considered fully matured until nearly 
the tst of October. Potatoes which were left in the ground until 
the 22d of November, gave a titration value of 0.141 milligrams per 
gram as a mean value for four tubers. These values give no indica- 
tion of a loss of ascorbic acid with the maturity of the vines. 


DiIsTRIBUTION oF AscorBIC ACID IN THE PoTATO TUBER 


In order to determine in which part of the tuber the ascorbic acid 
is stored, a series of experiments was conducted with baked pota- 
toes. The data reported in table 3 show that the epithelial layer 
(skin and superficial underlying flesh) contains the least and the 
central core portion the highest percentage per gram of ascorbic acid. 
The medial layer of the tuber contains an amount midway between 
the epidermal and core portions. On the basis of percentage of each 
portion, by far the largest amount of ascorbic acid is found in the 
medial section. By discarding the skin of the baked potato, approxi- 
mately seven per cent of the total ascorbic acid content is lost. 

The distribution was uniform in the raw potato. 
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TABLE 3.—Distribution of ascorbic acid in baked Irish Cobbler Potatoes 


Tuber No. (0% of Whole) (68% of Whole) | 
Ascorbic Acid Ascorbic Acid | Ascorbic Acid 
(Mgs. per Gm.) (Mgs. per Gm.) (Mgs. per Gm) 
-203 -149 13 
-I4 08 
3 21 | 12 073 
4 -13 | .126 063 
. 102 073 084 
6 10 105 097 
7 .089 II 073 
8 15 12 
Average 14 114 .086 


RELATION OF SizE OF TuBER TO AscorBIc CONTENT 


Both large and small mature raw tubers of the Green Mountain 
variety grown on the Experiment Station plots were carefully examined 
for ascorbic acid content. The results show that marked variations 
exist in both small and large tubers and, there is no increase in as- 
corbic acid content with increasing size. The values in each size 
varied from 0.20 milligram per gram to 0.105 milligram per gram. 


Tue Errect oF CooKING METHODS ON THE ASCORBIC 
Acip CONTENT OF PoTATOES 


It is shown, in table 4, that the ascorbic acid content of the potato 
is materially lowered by any cooking process. An average of 40 per 
cent is lost by boiling whole in the skins and about 50 per cent by 
baking at 450° F. until completely cooked. Thus, boiling whole in 
salted water is a little better than baking in the conservation of ascorbic 
acid content. The losses on baking and boiling varied somewhat with 
the variety. 

In an experiment designed to determine the loss of ascorbic acid 
in boiling and on creaming and frying, Kentucky-grown Irish Cobblers 
gave a titration value for the raw potatoes of 0.20 milligram per gram; 
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Taste 4—Effect of variety and cooking methods on the vitamin C 
content of potatoes (Eight tubers tested for each value) 


| Raw Baked Boiled Whole in 


| Skin 
Variety | Ascorbic | ‘Ascorbic | Vitamin | Ascorbic | Vitamin 
Acid Vitamin C | Acid | Cc | Acid | 


————"| Av. Mg.| Av. LU. | Av. Mg. Av. LU.| Av. Mg. Av. LU. 
| Gms. | 150 Gms.**| Gms. | 150 Gms. | Gus. 150 Gms. 


Katahdin | AIO | 330 | 108 | 324 | |” 240 
Chippewa | 181 | 543 | .096 288 | 08 | 258 
Houma | -250 | 750 | 085 § 255 | .165 | 405 
| 
Irish Cobbler 471 064 192 | .083 | 249 
Golden | 131 303 183 | | 183 
Warba | .146 438 O71 | 213. | 303 
Green Mountain | -132 306 207. | 339 
Russet | 161 | 483 | 004 | 282 | .102 | 306 
Average | .158 | 475 | O81 243 009 207 


*Boiled in salted water—1 per cent salt 
**An average serving of potatoes 


boiled in the skin 0.063 milligram per gram; after storage for 24 hours 
at 40° F., 0.052 milligram per gram; creamed 0.024 milligram per gram ; 
and home fried 0.049 milligram per gram. Parts of the same large 
potato were used for creaming and frying. It is interesting to note that 
cold boiled potatoes held at 40° F. for 24 hours lost only 17.5 per cent 
of their ascorbic acid content and, that on re-heating, frying was more 
conserving of the ascorbic acid than creaming. 

When Green Mountain potatoes containing 0.121 milligrams of 
ascorbic acid per gram, were peeled, cut in halves and boiled in 
unsalted water the value became 0.045 milligram per gram; in I per 
cent salt water, 0.052 milligram per gram mashed, salted tubers, 0.046 
milligram per gram; and mashed, unsalted tubers, 0.031 milligram 
per gram. Cooking in boiling salted water seems to conserve more 
of the ascorbic acid content than cooking in unsalted water. This is 
in agreement with the findings of Hygaard and Rasmussen (6). 
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EFFECT OF STORAGE ON AscorBic Acip CONTENT OF PoTATOES 


Table 5 shows that common storage of six varieties of potatoes 
for the five months’ period from December to May is very destructive 
to vitamin C. The losses were often 50 per cent or more in the five- 
month storage period at approximately 55° F. Of course, some loss 
had already taken place from the time of digging to December. More 
data are now being collected on the effect of cold storage on the ascorbic 
acid content of potatoes. 

A comparison, in table 6 of the relative costs and potency of sev- 
eral common food sources shows that the daily requirement of 1000 


TaBLE 6—Comparison of amount and cost of potatoes, orange juice 
and tomato juice to satisfy daily requirement of 1000 I. U. of Vitamin C 


Source | Cost Per Ounce Ounces Required 
| 
Oranges | 0075 4.5 $ .035 
Tomatoes | 004 | 10.0 $ .04 
Potatoes .0OI 14.0 $ .014 


*Cost as purchased 


International Units of vitamin C can be supplied by consuming about 
three times the average serving (514 ounces) or 14 ounces of potatoes 
each day at the total cost of 1.4 cents. In low cost dietaries, where 
the cost of 4% ounces of orange juice at 3.5 cents, or 10 ounces of 
tomato juice at 4 cents, is prohibitive potatoes are an important 
source of ascorbic acid. 


SUMMARY 


Tests on the 1937 and 1938 crops show that cooked potatoes, 
which contain from 0.061 to 0.165 milligrams of ascorbic acid per gram 
or 183 to 495 International Units of vitamin C per average serving 
of 150 grams, are a good source of the antiscorbutic vitamin C. As 
the differences within a variety, regardless of where grown, are not any 
greater than the individual variations, the geographical source is not 
particularly significant. The variation in ascorbic acid content be- 
tween 0.090 milligram per gram for an average of eight Green 
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Mountains from Maine, and 0.132 milligram per gram for the same 
variety from Massachusetts is not any greater than the two 
extremes in the eight Massachusetts samples which are .o71 and 1% 
milligram per gram. The elements; boron, cobalt, mercury, zine, 
manganese, magnesium and lead added to soil containing adequate 
nitrogen, phosphorus, potassium and calcium had no effect on the 
ascorbic acid content of the tubers. 

The ascorbic acid content of potatoes remains rather constant from 
the first digging until they are fully matured. The titration value varied 
from 0.172 milligram per gram on the 20th of August to 0.175 milli- 
gram per gram on the 3d of October. 

Variations from 0.105 to 0.20 milligram per gram in ascorbic acid 
content exist in both the small and large tubers tested. 

Dehydroascorbic acid was not present in eight different samples 
of raw Irish Cobbler potatoes. 

In baked potatoes the concentration of the ascorbic acid content 
is greatest in the central portion; next, in the medial portion; and 
least in the skin, as shown by the respective averages of .140, .114, 
.086 milligram per gram. All methods of cooking somewhat decrease 
the ascorbic acid content of potatoes. About 40 per cent of the ascor- 
bic acid content is lost during either the baking or boiling process. 
Boiled potatoes which are held at 40° F. for 24 hours retain approxi- 
mately 80 per cent of their ascorbic acid content. Upon re-heating, 
those that are fried in a mixture of butter and Crisco retain about 50 
per cent more of the ascorbic acid content than those that are creamed. 
Green Mountain potatoes cooked in boiling salted water give a higher 
titration value for ascorbic acid than those cooked in unsalted water. 
Mashing causes the vitamin C value to drop from 156 International 
Units for each serving of 150 grams to 138 units for the salted, and 
from 135 units to 93 units for the unsalted potatoes. 

The storage of potatoes under ordinary home conditions results 
in a 50 per cent decrease in the ascorbic acid content in the 5 months 
from December to May. 

Potatoes, at a cost of one-half cent per 150 gram serving, (5% 


ounces), can be used to provide about one-third of the daily require- 
ment for vitamin C (ascorbic acid). 
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SOME QUANTITATIVE ASPECTS OF INSECT INJURIES 
TO POTATO PLANTS 


G. F. MacLeop 
Cornell University, Ithaca, N. Y. 
For the past five years extensive tests have been conducted in 


New York to determine possible modifications in potato spraying 
or dusting practices which would result in larger tuber yields of 
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high quality. In planning these experiments special emphasis 
was placed on field plot technique and statistical methods fo; 
measuring small differences. These precautions were taken as , 
means of securing greater accuracy and not as an end in themselves 
The plan of the field experiments differed but little in basic ideas 
from the usual test. Essentially the scheme has been one of six 
row plots with four replications of each treatment arranged in yari- 
ous sequences with, in some cases, additive treatments crossing all 
plots. The methods and type of data taken have been, and wil] 
continue to be, modified each year. The latest procedure consists of 
harvesting sample plants, usually ten in number from each plot, at 
approximately ten-day intervals throughout the growing season. All] 
of the insects have been removed from the plants by fumigation or 
shaking, counts of insects and disease injuries have been made, the 
fresh weight of the vines recorded and tubers counted and weighed, 
At harvest time final yields of tubers have been taken and the tubers 
classified according to size and number. Further detailed discus- 
sion of the methods has been given in former publications and is 
omitted here for the sake of brevity. The essential point is that, 
although final yields are the ultimate criteria of any treatment, cur- 
rent season data may be required for any attempted explanation of 
the reasons for those final yieids. 


Among the many complexities associated with problems of en- 
tomology as applied to plant protection none is more generally rec- 
ognized than the quantitative or measurement phases. Methods of 
measuring results of experiments are as numerous as the workers 
and many arguments arise concerning the various procedures used. 
The increasing need for sound, basic, quantitative information be- 
comes more imperative as we attempt to measure small differences 
which may be of fundamental and practical significance. 


The principal variants involved in field spraying experiments 
are the plant, the climate and the organisms with all their many in- 
ter-relations. Any effort to evaluate each of the factors contribut- 
ing to crop yields immediately becomes entangled with these com- 
plexities. All too frequently yield results are attributed to some one 
or two factors which have been measured without giving due weight 
to other influences not measured but which may affect the results 
either directly or indirectly. An apparent correlation does not neces- 
sarily mean that variation in one factor causes variation in another. 
Some results of an experiment with potatoes performed in Western 
New York during the growing season of 1935 illustrate the perplex- 
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ing questions which arise and the necessity for more detailed meas- 
urements before formulating conclusions. 

Three treatments were compared in the potato experiments to 
be discussed. One series of plots received applications of a 4-2-50 
bordeaux mixture at intervals of approximately one week. Another 
series of plots received bordeaux spray applications the first of which 
was a weak copper-lime formula (2-1-50) and the strength of the 
material was doubled at each succeeding application until a 10-5-50 
bordeaux was used in the last spray. The third group of plots re- 
ceived the same treatment as the last mentioned except that they 
were applied in the reverse order. That is, the first application was a 
10-5-50 formula and the last a 2-1-50. These three treatments have 
been designated as “equal,” “low to high” and “high to low,” re- 
spectively in the discussion which follows. Care was taken to see 
that all plots received the same total amount of copper, the variable 
being the time of application. 

Although complete data were taken, only that which is perti- 
nent to the present discussion is presented in table 1. The third 
column, headed “Burn” represents the count of all leaves showing 
injury without regard to the cause. The data were taken separately 
and lumped for presentation. 

Considering the yields obtained and the total injury expressed 
as burn, there is the expected agreement particularly between the 
sprayed and unsprayed vines. When we attempt to explain the dif- 
ferences between treatments, however, several difficulties arise. The 
first question is regarding the relationship between the total injury 
and yield of 286 bushels to the acre as compared with 239 bushels. Does 
a difference of 5.3% more injury explain an increase in yield of 47 
bushels of potatoes on each acre? This does not seem logical nor 
do the differences in numbers of insects suggest any explanation un- 
less it be the larger number of aphids on the lower yielding plants. 
It is a well established fact that there are always more aphids on 
bordeaux sprayed than on unsprayed potato plants, yet neither yields 
nor total foliage injury are commensurate with the number of aphids 
on the plants when the experiment as a whole is considered. Can 
this mean that the larger variation in number of aphids was in no 
way related to the injury and subsequent yields of the plants? Just 
how many aphids can a potato plant support without any reduction 
of yield? Is it possible that the differences in numbers of other 
insects on the plants masked the aphid injury in this experiment? 
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These and other perplexing questions must await more detailed 
quantitative measurement. 

From additional growth data and a study of some phases of the 
physiology of potato plants it seems possible that a part of the in- 
creases in yields in this particular case may have resulted from the 
interaction of plant and spray materials. It seems obvious that it 
is important to consider both beneficial and injurious effects of chem- 
icals used as sprays on plants, yet studies of such effects usually 
consist of casual observations of injury, rather than quantitative 
measurements of ‘plant physiological processes. Even though pro- 
tection may be the primary purpose of materials used as insecticides 
and visible injury to plants is usually recorded, less apparent injury 
or possible stimulation may either be ignored or attributed to pro- 
tection from some insect. Hoffman (1) and others have presented 
quantitative proof that bordeaux mixture, lime sulfur and oil sprays 
effect the basic photosynthetic processes of apple leaves. Here, then, 
is another need for quantitative measurements in field experiments. 
Returning to the data in the table it seems logical to suppose that the 
numbers of flea beetles on check plants mav have been a contribut- 
ing factor in determining total yields. On the other hand, there 
are no differences in flea beetle populations on the treated plants, al- 
though there are marked yield differences. Does this mean that a 
potato vine under the conditions of these experiments supported a 
population of 37 flea beet!es without showing any decrease in effi- 
ciency so far as yield of tubers was concerned? It is a fairly well 
established fact that several plants actually respond favorably to 
mechanical pruning and there is at least a possibility that insects 
through their feeding activities may initiate comparable plant re- 
actions. This viewpoint, although radical if carried to extremes, 
may well warrant further study. 

The numbers of leafhoppers and tarnished plant bugs when con- 
sidered in connection with the total yields and plant injuries in these 
experiments present an opportunity for interesting speculation. 
From the standpoint of total numbers they would ordinarily be con- 
sidered of minor importance. Past experiences, however, have indi: 
cated that their potentialities for injury may be out of all proportion 
to the numbers present on a plant. In these experiments the ditfer- 
ences in numbers of both tarnished plant bugs and leafhoppers on 
treated vines are not great and there are still smaller differences 
between treatments. In every case, however, the numbers of these 
insects on the plants parallel both the total injury to vines and the 
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yields. Is it possible that these two species, although present jp 

much smaller numbers than either aphids or flea beetles may haye 

been of far greater importance in their effects on final yields? We 

are again confronted with the problem of quantitatively measuring 

; the effects which the feeding activities of this type of insect have on 
a plant. 

The relationships of sucking insects to their plant hosts have 

been studied for many years. The well-known dwarfing, curling and 

malforming injuries which occur, the association of virus diseases, 

even careful histological and physico-chemical relations of plant 

and insect are recorded, yet very little quantitative information 

exists regarding the toxicity of the feeding activities, of insects to 

plants as physiological systems. It seems wholly reasonable to sus- 


i} pect that carefully conducted laboratory tests of basic plant func- 
. tions such as respiration, transpiration, photosynthesis and_ similar 
y processes in relation to different insect populations may yield infor- 
J mation of a more exact nature than is now available. The practical 


values of such studies are apparent. 

To recapitulate, the results of these potato spraying experiments 
have demonstrated a need for more detailed, basic, quantitative 
measurements of the complex relationships between plant, organism 
and spray material. Under normal field conditions in New York the 
insect populations of potato plants consist of severai species. Dif- 
ferences in tuber yields have suggested the possibility that some 
species, although present on plants in much smaller numbers than 
others, may be more injurious. Certainly variations in compara- 
tively small numbers of leafhoppers and tarnished plant bugs on 
potato plants were more closely associated with variations in tuber 
yields than was the case with larger numbers of flea beetles and po- 
tato aphids. Quantitative studies of various insect injuries to potato 
plants employing measurements of plant physiological processes 
should yield some interesting information. , 
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THE RED WARBA POTATO* 


F. A. Krantz anp A. G. ToLaas 


Minnesota Agricultural Experiment Station, St. Paul, Minn. 


In 1933 Mr. Axel Nelson of Fosston, Minnesota, observed in 
the progeny of a four-pound sample of the Warba variety,’ obtained 
from the Minnesota Agicultural Experiment Station, a tuber on 
which a part of the periderm was white and part a suffused red. This 
tuber was obtained by the writers when they visited his farm dur- 
ing a survey on the behavior of the Warba variety. The subsequent 
behavior of this tuber and a description of the red periderm variety 
derived from its progeny is reported in this paper. 


DESCRIPTION OF ORIGINAL TUBER 


The surface of the original tuber was divided longitudinally 
into approximately two equal parts. About one-half of the sur- 
face of the original tuber was similar to the Warba in that the red 
color was localized in the eye region immediately adjacent to the 
eyes. The remaining half of the surface was of a suffused red color. 
Scattered throughout the suffused red area were striations of tis- 
sue devoid of red color, producing in some portions of the area a 
marbled effect. The part with localized eye color contained three 
eyes, excluding the bud eye cluster. These three eyes produced 
progeny devoid of red color except for the eye region. The part with 
suffused red color contained 7 eyes, excluding the bud eye cluster 
and these produced progeny with suffused red tubers. In figure 1, 
it will be noted that the line of demarcation appears to pass through 
two small eyes lying within, but somewhat distant from, the center 
and at opposite sides of the bud eye cluster. 

One of these eyes produced suffused red tubers and the other 
a mixture consisting of two suffused red and four with color re- 
stricted to eve region. A seed piece, containing the group of small 
eyes in the center of the bud eye cluster, when planted, produced 
tubers with suffused red color. 


*Paper No. 1690 of the Scientific Journal Series of the Minnesota Agricul- 
tural Experiment Station. 
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Fic. t—Mutant Warba tuber from which Red Warba variety was derived. 


Types OF PERIDERM ON PROGENY 


In the progeny from all the eyes of the original tuber, parts of 
the periderm consisted of a deficient tissue. This tissue was more 
or less sterile, devoid of color, very smooth and apparently limited 
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in its power of differentiation. Lenticels appeared to be absent on 
the portion of the tuber surface covered with this tissue. When it 
occurred in the region of an eye, no differentiation was present. A 
tuber with the bud or seed end covered with this sterile tissue is 
shown in figure 2, which illustrates by the absence of the bud eye 


Fic. 2—Red Warba tuber with bud or seed and covered with mutant sterile tissue 
obliterating bud eye cluster. 


cluster and lenticels, the non-differentiating nature of this tissue. 
This deficient tissue was scattered in irregular patches of varying 
sizes over all the tubers, irrespective of the particular eye of the 
original tuber from which the progeny was obtained. It frequently 
was interwoven with normal differentiating periderm. When this 
mosaic pattern occurred in the region of an eye, the development of 
the buds was incomplete. The extent of arrested development de- 
pended upon the proportion of deficient tissue in the mosaic pat- 
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tern. The presence of this tissue was noted on the suffused req por- 
tion of the original tuber. It was presumably present though unob. 
served on the portion in which color was restricted to the eye region, 
since progenies from eyes of this region showed this tissue the same 
as from eyes of the suffused red portion. 


SELECTION TO ELIMINATE STERILE PERIDERM TISSUE 


Since the deficient periderm tissue lacks the power of differen. 
tiation into bud structures, it was assumed that it would be elimi- 
nated after a few clonal generations. By discarding the tubers hay- 
ing the most deficient tissue for two clonal generations, it has for 
the most part been eliminated, although minute and frequently 
larger striations are still noticeable on Red Warba tubers. Muta- 
tions of the Warba to the Red Warba type are apparently of fre- 
quent occurrence. A collection of these has been observed. All 
of these had similar striations of deficient tissue intermingled with 
the suffused red. 


CHIMERICAL NATURE OF RED WARBA 


By cutting back the eyes and allowing sprouts to develop from 
the underlying tissues, Asseyeva (2) found that most of the bud 
mutants studied were periclinal chimeras. The results obtained by 
cutting back the eyes on the Red Warba are presented in table 1. Five 
tubers designated as A, B, C, D and E were used. Seed piece num- 
ber 1 of each tuber was untreated The eyes of the remaining seed 
pieces of the tuber were then cut back with increasing severity so 
that seed piece number 2 was in all cases given the lightest treat- 
ment, and the highest numbered seed piece of the tuber the severest 
treatment. It will be noted in table 1 that the untreated and the less 
severely treated seed pieces produced plants with Red Warba tubers, 
and those seed pieces more severely treated gave Warba tubers, 
whereas the most severely treated seed pieces failed to sprout. The 
results indicate that the Red Warba is a periclinal chimera and that 
the inner tissue of the Red Warba is identical to that of the Warba. 
This would also explain the behavior of seed piece number 3 on 
tuber A in which the eye was apparently cut back to the point of 
contact between the two tissues, giving rise to a plant producing 
both suffused red tubers and white tubers with localized eye color. 
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or- TapLe 1.—Effect on the color of the subsequent clonal progeny from 
Ib. cutting back eyes on seed pieces of the Red Warba 
Dn, 
ne | Seed | sii 
Piece | 1 umber 
| Desig- | Treatment of Tubers Color of Periderm? 
| nation Harvested | 
Tuber Al 1 | Untreated | Red 
| 2 | Cut back 3 
- 3 = 4 2 | 2 red, 2 white 
1- 4 4 White 
5 2 No germination 
yard 
Tuber Bo Untreated | Red 
' 2 Cut back I 
3 4 White 
4 3 No germination 
Untreated 
l Tuber C) Cut back 4 Red 
| 3 3 White 
| “ 
6 = No germination 
7 “ “ 
Tuber D I Untreated 4 
2 Cut back 3 Red 
| 3 4 
5 7 
| 6 3 
7 2 White 
No germination 
Tuber E I Untreated 9 
2 Cut back ra) Red 
“ 2 White 
6 “ 3 
8 No germination 
| “ “ “ 
9 “ “ 
1Treatment consists of removing very thin sections of the growing point of the 
eye. Seed piece Number 1 from each tuber was untreated. From Number 2 to 
the highest numbered seed piece on each tuber a successively greater number of thin 
sections were removed. 
2Red indicates suffused red similar to Red Warba tuber. White indicates ab- 
sence of red color except in eye region similar to Warba tuber. 
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TECHNICAL DESCRIPTION 


Plants medium to large, compact, bushy ; primary stem very thick, 
angled, tapering symmetrically toward apex; nodes and internodes 
similar in thickness ; stems red to green, pubescent ; wings straight, 
prominent, green; stipules large, green, glabrous ; leaves long, broad, 
midrib green, pubescent; primary leaflets close, green, broad, me- 
dium large; mean length 56.5; width 35.3; index 62.6 (Irish Cob- 
bler, same location, length 52.5: width 32.5; index 61.9); petioles 
green; secondary leaflets numerous; tertiary leaflets few to many. 

Inflorescence axillary ; compact, often rudimentary ; leafy bracts 
absent; peduncles short, pubescent; flowers few; calyx lobe tips 
short, little pigmented to green, pubescent; corolla small, light lay- 
ender; anthers pale yellow to orange yellow; pollen scant, sterile; 
style straight; stigma globose, multilobed, green. Tubers very 
short, round, blocky; skin smooth, red with minute striations ; eyes 
medium deep, flesh white; sprouts pink at tip; maturity extra early, 
about a week to 10 days earlier than Irish Cobbler. 

Small samples of the Red Warba were distributed to growers 
through the Minnesota Potato Improvement Association in 1936. 
Production has steadily increased and carlot shipments of the va- 
riety are contemplated at the end of this season. It is considered as 
a desirable variety where an extra early, productive, red potato is 
desired for home or market. 


LITERATURE CITED 


1. Krantz, F. A. and Tolaas, A. G. 1933. The Warba—A new early potato. Minn. 
Hort. 61 :137. 

2. Asseyeva, T. 1931. Vegetative mutations in potatoes. Bul. Applied Botany, 
Genetics and Plant Breeding. 27 :136-146. 


SECTIONAL NOTES 
CALIFORNIA 


It is barely possible that we still have three or four hundred cars 
of commercial potatoes to be dug and marketed from our approximate 
25,000 acres of potatoes grown in the floor of this valley. These will be 
largely shipped from the town of Wasco, and some fro Shafter. By 
the end of this week the crop should be completely harvested. 

It 1s estimated that 3,000 acres of potatoes have been planted in the 
mountain area. The growers have been planting these during the 
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t 30 days, and aside from these 3,000 acres Kern County will be 
out of the potato business until approximately the Ist of April next 
year as far as commercial potatoes are concerned. Part of the crop now 
being produced in the mountains will be used for commercial pur- 
poses and a portion for seed. 

According to the results of our field survey, we have found that 
from 28 to 32 per cent of the crop has been left in the field during the 
life of the Kern County prorate, which has now been in effect for ap- 
proximately six weeks. 

This has been a year of serious decay of our crop and it is antici- 
pated that during the coming year great improvement will be made in 
the seed stock used, which should greatly improve the commercial po- 
tato quality next year. (July 5).—M. A. Linpsay. 


COLORADO 


As the season progresses, it becomes more apparent that Colorado 
is having another major drought. There has been no general precipi- 
tation since March, and although reservoirs were full because of earlier 
rains, supplies of water for irrigation are rapidly beccwing exhausted. 

Temperatures are above normal and the dry winds during May 
and June exhausted soil moisture so rapidly that stands of potatoes are 
seriously affected. The early crop is now beginning to move from 
the Fruita district on the Western Slope, and from the Gilcrest district 
in Weld County. Some bacterial wilt is present in both localities, but 
no lots showing the serious breakdown of the past two seasons have 
yet been found. The bulk of the movement from these areas, however, 
will not come for another week or two. 

Our first inspection for seed certification will begin about the 
17th of July and present indications are that the acreage will again be 
larger than that of 1938. 

In general, prospects for the potato crop in Colorado are about the 
same as those in 1934 with the exception that growers are spraying 
generally throughout the state and very little loss from psyllids should 
occur this year. (July 7).—C. H. Merzcer. 


GEORGIA 


At no time in the history of the certified seed potato industry in 
northern Georgia has the acreage been so large as this year. Our 
potato harvesting period will start about the 25th of June, and all indi- 
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cations are that good yields will be obtained. The crop will be held in 
storage for 8 to 10 weeks, after which time it will be shipped to certain 
sections of the south to be used as fall seed stock. (June 21) —H. L. 
CocHRAN. 


INDIANA 


The early crop of Cobblers is about ready for market and indications 
point to a large crop of good quality potatoes. I do not believe many 
of our potatoes will move from the state but will be used locally or 
moved only to some of the larger cities. The price is good now, 
although we are expecting a drop in the next few weeks. The late crop 
is medium to good in stand, because of rotted seed pieces in some lo- 
calities. Flea beetles and leaf-hoppers are quite numerous and we have 


had a continuous fight to keep them off the new growth. (July 3)— 
W. B. Warp. 


MAINE 


Potatoes in this region are making a splendid appearance at pres- 
ent. The last two weeks of June were cold and dry and the plants did 
not seem to make any progress at all. There is substantial evidence to 
indicate, however, that during that time roots were developing vigor- 
ously and with the advent of warmer weather about the first of July, 
a good foundation had been made for the rapid growth that has taken 
place since. 

From the 3d to the gth of July inclusive, we were visited by 
many local heavy showers that did much damage in certain parts of 
Aroostook. Considerable erosion took place but the total amount 
of acreage destroyed has not been substantial. 

Compliance with the Agricultural Adjustment Administration 
stabilization program will apparently be somewhat better than last year 
judging from checking done to date. In view of what is being found, 
it seems doubtful if the acreage has increased beyond that of a year 
ago, although it is recognized that those growers who do exceed their 
goal allotments might boost the total acreage slightly. Interest and 
support in this stabilization of production is widespread. Conviction 
is general that this offers the most promise of any national program yet 
devised to eliminate the violent fluctuations in supply and price wit- 
nessed heretofore. 

The members of the State Department of Agriculture have already 
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started their inspectors covering the fields entered for certification. 
Inspection is starting earlier than usual. This seems to be desirable 
for it will mean that we shall obtain a true picture of the condition of 
fields before any roguing has been done. This should help to eliminate 
the difficulty that the industry has suffered from having seed sent 
out under the State tag that would just pass as a result of excessive 
roguing. Seed of that kind has not been satisfactory and has reflected 
on the standing of the industry on many occasions. 

The acreage entered for certification is large this year, represent- 
ing a total of 33,655 acres against an entry of 31,312 last year. It is 
dificult at this time to say what proportion of the entry will be rejected 
and it is wise not to make any prophecy. 

Of widespread interest at this time is the new program sponsored 
by the Maine Agricultural Experiment Station to develop vigorous dis- 
ease-free sources of seed for foundation stock. 

Without going into too much detail, the plan calls for complete iso- 
lation of the plot by the cooperating grower ; completion of planting not 
later than the 20th of May; the use of disease-free seed as indicated by 
the Florida test, but hereafter seed for these foundation plots must be 
harvested early. 

Plots are to be planted according to the Tuber Unit Method 
and the roguing is to be done under the supervision of the workers 
at the station. Part of the plot is to be harvested early each year if 
the grower is to continue with the program. For such supervision and 
assistance the grower pays, in advance, the estimated costs involved. 

The response has been very encouraging. This program was de- 
vised through the cooperation of the Experiment Station with the 
State Department of Agriculture and the Extension Service, and holds 
much promise for the future. 

In addition to this work ‘of the station, many growers are con- 
ducting their own Tuber Unit foundation work, well isolated from other 
potatoes. Also, a substantial number of growers are cooperating with 
the Farm Bureau working under the supervision of the County Agent 
in growing their own foundation seed. We are hopeful and confident 
that through these combined efforts much can be accomplished this 
season in the further improvement of our seed. (July 13). FRANK W. 
Hussey. 

MINNESOTA 


It appears from the recent potato crop forecast that Minnesota 
will have a somewhat smaller crop this year than was harvested in 
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1938. Potato planting in the sand land area was conducted under fons 
orable conditions, and although dry weather prevailed during the greater 
part of May, abundant rainfall accompanied by moderate temperatures 
occurred throughout the month of June making conditions favorable for 
a fine shape. The Warba variety from northern Hennepin County is 
excellent and is already appearing on the Minneapolis market, This 
variety is becoming quite popular with market gardeners jn the 
Osseo-Brooklyn Center region and when growing conditions are fay. 
orable, potatoes of an excellent quality are produced. 

In the Red River Valley and in the Arrowhead section rather 
adverse conditions during the early part of May, when potato planting 
took place, were responsible for spotted stands in some fields. Later 
plantings are in excellent shape owing to the excellent growing con- 
ditions that existed during the month of June. In fact, some local areas 
received a little more rain than necessary. Therefore cultivation and 
spraying operations were delayed. In general, the outlook for a good 
crop is promising. 

Applications for the inspection of 13,350 acres of potatoes, con- 
sisting largely of Bliss Triumph, Irish Cobbler, Early Ohio and White 
Rose varieties have been received. The total amount certified is ap- 
proximately 10 per cent more than in 1938. Of the fields listed for 
certification, approximately 200 consist of tuber-unit seed plots ranging 
in size from one-half acre to 42 acres. (July 14). A. G. Toraas. 


NEBRASKA 


The growers in western Nebraska completed planting their main 
crop by the 25th of June. Just an occasional grower ran over this 
date, but soil conditions were reported favorable throughout most of 
the territory, so good stands should be the rule. For other crops, mois- 
ture is needed very badly at this time, but the late-planted potatoes 
probably will not suffer, unless we have a continued hot spell, such 
as we have had for a few days since the first of July. The early crop, 
that is, first of May plantings, are suffering from the heat, and irriga- 
tion is necessary, where it is available. 

Central Nebraska conditions, which crop goes into the ground the 
first part of April, was not quite so favorable as usual, at the time of 
planting. Since most of that area, (about Kearney), has been irrigated, 
the crop was in good condition the first part of June. Spraying for 
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psyllid and leaf-eating insects has been practiced by practically all the 
growers in that section. Last year, high losses were experienced from 
psyllids, but most growers are able to protect the crop in that area this 
year. The bulk of the planting is Cobblers, with a few Warbas, Tri- 
umphs and Chippewas. Harvesting should begin after the 15th of July 
on the Warbas and early Triumphs, and indications point toward a rea- 
sonably good yield. 

A new potato area will come into production in the North Loup 
Valley irrigation project, in the vicinity of Burwell, this season. About 
goo acres were planted. The probability is that this area will become 
quite a factor in early production in the state, as it has a good supply 
of water, and favorable soil for potato production. This season the prin- 
cipal acreage is planted to Triumphs. The main drawback for the 
year is that the growers have had no experience with irrigation, nor 
with potato growing, prior to this time. 

The acreage of potatoes in western Nebraska, which is principally 
the late-producing area, is slightly increased for the certified crop, as 
well as the commercial crop. About the first of June, it appeared that 
the commercial crop would not be quite so heavy as usual, but an in- 
crease was due to considerable loss of sugar beet plantings, and grain 
crops, caused by drought and hail damage. This also accounted for 
the rather late plantings, especially in the irrigated areas. 

There has been some inquiry for early contracting of certified seed 
potatoes, but no prices have been established. 

The most serious factor facing potato growers, generally, at this 
time, is insect difficulties. Severe blister beetle damage has been re- 
ported from various parts of the territory. Three years ago we ex- 
perienced one of the worst infestations ever recorded in this state, and 
reports at this time indicate similar difficulties. The grasshopper men- 
ace has been on the increase, and many counties report double the in- 
festation of a year ago. A wider application of poison bait than ever 
before experienced was made possible by the cooperation of the Federal 
Government. This is the first season that the waste lands, pastures and 
other non-cultivated areas have been treated for the control of the 
insect. Fairly effective control has resulted, but it is necessary to con- 
tinue the campaign in order to keep ahead of the trouble. All peo- 
ple who are handling sprayers and arsenicals report heavier sales 
of these materials than ever before in their experience. (July 6). 


Marx KoEHNKE. 
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The Fourth Annual Conference of the High Plains Potato Work. 
ers will be held on the 19th and 20th of August. 

The meetings will begin at g:00 A. M., at the Scottsbluff Experi- 
ment Station, on the 19th. The forenoon will be devoted to an obserya. 
tion of the experimental work conducted by the Plant Pathol 
and the Horticultural Departments. The afternoon will be devoted 
to round table discussions. 

The organization is composed of technical workers interested jn 
experimental work with potatoes and problems pertaining to the cer- 
tification of seed potatoes. (July 12).—T. H. HAnkKins. 


New York 


The Long Island Potato Tour held during the third week in June 
was attended by approximately 200, including visitors from Florida, 
Virginia, West Virginia, Connecticut, Maine, Vermont, Maryland, 
New Jersey, Massachusetts and Canada. A fine opportunity was af- 
forded us to discuss potato crop prospects in the East. The Long Island 
crop was not in so good condition as that of a year ago. The recent 
light rains had revived the plants that were in full bloom but lack of 
rain from the ist of May to the 15th of June is responsible for less 
growth than is usual to the present time. The effects of dry weather 
were worse in Nassau than in Suffolk County. A great many fields 
showed poor stands resulting from “hair-sprout,” a condition pro- 
nounced by pathologists as associated with leaf roll. Haywire disease 
was found in a few fields of Triumphs in Suffolk County. Except as 
noted above, Long Island may still harvest a good yield depending 
on the rainfall available from date. 

Conditions in Western New York are generally favorable at this 
time (July 11). General rains fell on the 8th breaking a prolonged 
drought. The season in northern New York was delayed because 
of excessive rainfall at planting time. Plans for the roth Annual Field 
Day of the Empire State Potato Club are developing nicely. This 
event is scheduled at Gardner Farms, Tully, N. Y., on U. S. Route 11, 
on Thursday the 3d of August. Congressman Brewster of Maine has 
been invited to speak. Growers throughout the East, who are inter- 
ested in seeing the latest in potato machinery, are invited to attend. 
(July 11).—E. V. HArDENBURG. 
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Acreages of White Rose potatoes grown for seed are increasing 
markedly in this state, because this variety is supplanting others for 
the summer trade. This year our growers have shipped car lots of 
White Rose seed to Utah, North Dakota, Texas, Louisiana, Idaho and, 
of course, to California. White Rose seems to be crowding Bliss and 
Cobbler from the picture in several of the early potato-producing dis- 
tricts. I am not sure of the reason for this, unless it is the ability of the 
White Rose to produce rather large potatoes. Some of the restaurants 
claim that the White Rose can be used for all purposes in an immature 
state, whereas the old early potato varieties cannot be used for baking, 
for example. This may be one of the reasons for the shift toward the 
White Rose. Another possibility is that the variety will apparently 
grow during hot climatic conditions without damage and, therefore, 
growers like it in areas where summer temperatures may be extreme. 
This is not the case with the majority of varieties. (July 5).—E. R 
JACKMAN. 


PENNSYLVANIA 


Certified seed potato fields are looking well. In most areas of the 
state, where seed is being produced they have had an abundance of mois- 
ture. In fact, in a few cases, rainfall has been excessive, causing heavy 
vine growth. Late Blight appeared in these areas as early as the 5th 
of July. Continued wet weather in these areas will result in serious 
damage to our potato fields from Late Blight. 

Although some areas of the state have had an over-abundance of 
rainfall, other areas are suffering from dry weather and high tempera- 
tures. The early-planted potatoes in these areas are maturing rapidly. 

Leaf roll appears to be more serious this year in our certified seed 
fields than it has been for a number of years. Several fields have al- 
ready been rejected because of this disease. 

Even though applications for certification are still being received, 
the acreage entered for inspection this year will likely be less than the 
1100 acres entered in 1938. Applications have been received for ax- 
proximately 700 acres, although we expect to have approximately 1000 
acres under inspection by the time the first inspection has been com- 
pleted. (July 11).—K. W. Laver. 
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RHODE ISLAND 


Prospects for a top-notch crop were never better. A rainy period 
came just in time after a rather long dry spell. The acreage is a little 
larger than last year. The outlook for a fair price for the Cobblers jg 
good. 

We have a large acreage of Chippewas this year. The growers 
were generally well pleased with them last year, for they brought a 
small premium on the market nearly all season. 

The corn borers are taking to potatoes in this section. There js 
much more damage in the experimental plats from this pest than we 
have seen in any previous year. 

Eastern Shore potatoes are selling for $2.00 to $2.15 a hundred 
wholesale—about double what the early Cobblers brought last year at 
this time. (July 14).—T. E. Opianp. 


SoutH DAKOTA 


Growers in South Dakota have entered 1259 acres of potatoes for 
certification, of which 974 are Bliss Triumphs. The general condition 
of the potatoes is very good. The plant growth is exceptionally good, 
and moisture conditions are excellent. Our first field inspection has 
been completed and a very small percentage of the fields has been re- 
jected. Very little insect damage from grasshoppers or blister bee- 
tles has been reported. Leafhoppers have been found in several fields, 
and our growers are both spraying and dusting in order to combat 
them. (July 8).—JoHn Noonan. 


VIRGINIA 


The situation has not changed greatly since last month regarding 
the condition and yield. The drought has continued, on the Eastern 
Shore, with a very few scattered rains which have been of little benefit 
to the potato crop, consequently the yields are very light. In fact, it is 
likely the production will be even less than estimated last month. 

The movement has been rather heavy during the past week and 
probably will continue fairly heavy through the week ending the 15th 
of July. There will still be some movement the following week. The 
potatoes are in excellent condition—practically no rot has been re- 
ported in any of the shipments. Prices have improved slightly during 
the past week. (July 7).—H. H. ZimMERLEy. 
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The “Standard” 


Potato and Onion Grader 
Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 9944% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 
Manufacturers of various forms 
ef Lime aad Mmestome products. 
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ARE WE SAVED! 


Last month we suggested that as the result of low yields in cer. 
tain of the southern states, in New Jersey, Long Island and Eastem 
Pennsylvania, it was entirely possible that those potato growers who 
“took the necessary steps to produce maximum returns, should show a 
profit.” At that time, the price to the grower was nearly $2 a hundred 
pounds graded U. S. No. 1. The New Jersey growers had just started 
to harvest their crop. As soon as harvesting became more general the 
price was reduced to $1.50. This was maintained for only a short time 
when the price was reduced to $1.25 and in a few days to $1. Despite 
this reduction in price, it has been necessary to retard the harvesting 
operations since it is generally agreed that if the New Jersey and Long 
Island growers were to move the crop as rapidly as they feel they should 
at this time of the year, it would be impossible to maintain the present 
price. 

What will happen in the next several weeks cannot be predicted but 
with present prices the New Jersey growers are not particularly anxious 
to harvest their crop. Many have decided to leave the crop in the 
ground with the hope of obtaining better prices later. 

The growers in the drought area are naturally concerned about the 
present prices—which, because of low yields, will not enable many of 
them to pay production costs. The answer no doubt lies in the fact 
that total production in the United States this year in the late potato 
states is approximately the same as in 1938. 

It is obvious that we cannot escape the penalties of excessive pro- 
duction in the country as a whole. Potato growers must realize that if 
satisfactory prices are to be obtained for the crop, the entire industry 


must curb production and not hope that better prices will result because 
of the failure of the crop in competing areas. 
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SOME ASPECTS OF THE MINERAL COMPOSITION 
OF POTATO TUBERS IN RELATION TO BLACKENING 
AFTER COOKING}, ? 


W. E. TotTinGHAM 


Department of Biochemistry, College of Agriculture, University of 
Wisconsin, Madison, Wis. | 


NITROGEN AND PoTrassiuM CONTENTS OF TUBERS 


The problem here presented has been considered in its general 
and enzymic aspects in previous papers (I, 2, 3). In the first of these 
it was suggested, on the basis of limited data, that high tuber content 
of nitrogen may be correlated with discoloration after cooking. That 
position is not supported by further findings. The total nitrogen con- 
tent of 21 normal, unpared samples ranged from 2.00 to 2.94 per cent 
of the dry matter, with an average value of 2.40. Eighteen discoloring 
samples gave a corresponding range of 1.71 to 2.43, with an average of 
2.23 per cent. The number of tubers here involved was about twice 
that included in the earlier examination. Determinations of the pro- 
portion between protein and non-protein nitrogen in oven-dried sam- 
ples failed to disclose variations of this factor in correlation with darken- 
ing after boiling. Our present findings regarding lack of association 
between total nitrogen content and discoloration are therefore in agree- 
ment with those reported from Michigan (4). 

As standard procedure we have boiled longitudinal sections of the 
unpared tubers constituting about one-fourth of the total organ. This 
is important for including localized blackening which frequently occurs 
about the stem end. It has been observed that either steaming or 
pressure cooking intensifies the abnormal color response, whereas occa- 
sional examination of baked potatoes has indicated a lesser effect as 
compared with boiling. 

Our earlier conclusion (1936) concerning a protective level of 
potassium content at about 1.8 per cent K,O in the dried tubers tissue 
has not proved universally applicable. Nine of 14 discoloring samples 


1Published with the permission of the Director of the Wisconsin Agricultural 
Experiment Station. Supported in part under the auspices of the University of Wis- 
= W. P. A. Natural Science Research Program and by the Alumni Research 
oundation, 
Collaboration of the following assistants and students is here acknowledged : 
R. B. Carson (boron), Walter Wolman (calcium and iron), Edward O. Karow 
(copper), and Harry Gilman (nitrogen and phosphorus). 
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contained, unpared, more than 1.8 percentage KO in the dry mat. 
ter and 4 contained 2.0 to 2.2 per cent. This situation suggested th 
possibility of unfavorable proportions of other mineral elements in cop, 
junction with potassium levels otherwise adequate. It should be 
served in this connection that the percentage of K,O in tubers respondg 
definitely to an application of the same in fertilizers. Therefore th 
Katahdin variety produced at Antigo in 1935, the Rural New Yorke 
at Hancock and the Cobbler on Coddington peat in 1936 showed jp. 
creases from 1.64 to 1.94, 1.89 to 2.21 and 1.40 to 1.92 per cent m 
spectively by application of potash in liberal proportions. 


INFLUENCE OF LIMING THE SOIL 


An examination was made of the calcium content of a series of 
samples also produced in the field in 1936, some of which had receive 
extra calcium either as limate (calcium hydroxide) or the neutral fom 
of calcium chloride. On clay loams either 1670 pounds of limate to the 
acre, or 280 pounds of hydrated calcium chloride were broadcast in con- 
junction with the application of the usual “complete” fertilizer in the 
furrow. One-half of these amounts was applied on light, sandy loam, 
On the Antigo silt loam sampled at harvesting, the addition of limate 
to the complete fertilizer had raised the pH from 5.3 to 5.9. On the 
Plainfield sandy loam at Hancock the corresponding shift of pH had 
been from 4.8 to 5.3, whereas on the Miami silt loam at Madison, it had 
increased from 5.3 to 6.7. In these several cases only inappreciable 
changes occurred in the levels of available nutrients usually determined. 
No changes of these several factors were detected as a result of the ap 
plication of calcium chloride. The pH of tuber sap examined about a 
month after digging varied but slightly, the results for the use of com- 
plete fertilizer and the same supplemented by either calcium hydroxide 
or calciumi chloride being respectively as follows: for Antigo Chippewa 
5.92, 5.90 and 5.80 pH; for Hancock Rural. New Yorker 5.95, 6.12 
and 6.05 pH; and for Madison Rural New Yorker 5.75, 5.77 and 
undetermined. Therefore, if alkali from limate enters the tuber it is 
largely compensated in the buffer system, as indicated by the earlier 
results of Robertson and Smith (5). The boiling record of the crop 
also indicated that no such aggravation of pigment formation had arisen 


as might occur from increased activity of tyrosinase with increase of 
pH. 
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CALCIUM AND IRON CONTENTS OF THE TUBER 


Samples for the determination of calcium and iron were taken from 
storage at a temperature of about 5° C. Ten tubers representative of 
the range of sizes in each lot were well washed under a water faucet by 


the use of a soft brush, minimizing the opportunity for extraction from 


the skin. They were then rinsed with distilled water and sliced into 
aluminum drying pans. After thorough drying at 98° the tissue was 
crushed somewhat in a porcelain mortar and then ground in a ball mill 
to pass a 100 mesh brass sieve. Calcium was determined by the modi- 
fied procedure of Halverson and Bergeim (6) involving microtitration. 
The total iron content was determined in other portions by a modifica- 
tion of the colorimetric thiocynate method (7), isolating the iron-con- 
taining derivative in amyl alcohol. The reagents were prepared free 
from iron, but it was found unnecessary to remove aluminum from the 
tuber ash. 

Twenty-three samples were analyzed for calcium content but be- 
cause 7 of these had been pared they have therefore been omitted here. 
Nevertheless, we did not find the values uniformly higher in the un- 
pared tubers. Two unpared samples which cooked white gave values 
of 0.027 and 0.032 per cent CaO in the dry matter as compared with a 
range from 0.32 to 0.034 in 3 pared samples. Four varieties and four 
locations were represented in this group. Seven unpared samples that 
cooked medium gray, representing 4 varieties and 2 locations, con- 
tained 0.014 to 0.073 per cent CaO, with an average of 0.051 per cent. 
Seven unpared samples representing 3 varieties and 2 locations which 
cooked dark gray contained from 0.028 to 0.100 per cent, with an aver- 
age of 0.058 per cent CaO. Although there is some indication of in- 
crease in calcium content as discoloration progressed by groups, the 
overlapping of this function in respect to color seems to discredit any 
attempt to deduce correlation between these factors. 

Total iron was determined in 14 samples of tuber tissue, 6 of which 
had been pared. However, the content of this mineral apparently bore 
a more direct relation to the soil type on which the tubers were pro- 
duced than to the matter of paring. The percentage of iron in the dry 
matter in 4 samples which cooked white ranged from 0.007 to 0.028, 
with an average of 0.014. Four samples which cooked medium gray 
gave values from 0.006 to 0.014 per cent with an average of 0.009. 
Six samples which cooked dark gray contained 0.008 to 0.020 per cent 
iron, with an average of .o17. These data show no correlation between 
total iron content of tubers and their degree of blackening after cook- 
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ing. They are therefore not in agreement with results reporteq br mic 
Mader and Mader (8), whose values were considerably higher then dis 
ours. ma 
An attempt was made to determine the inorganic or available iton sat 
content of potato samples in relation to this type of discoloration, Th cet 
procedure of Elvehjem and associates (9) was applied to freshly ey. to 
pressed tuber sap, with the substitution of iron-free sodium bisulfy 
for hydroquinone. Due to persistent interference by a yellow pigmey 
or pigments, only a rough approximation as to relative amounts ¢ 
available iron could be obtained. It seemed apparent, however, thy 
the degree of blackening after cooking was not correlated with the pro ai 
portion of this fraction of the iron content. - 
Boron AND CoprpER CONTENT OF TUBERS P 
In view of the disturbance of nitrogen metabolism observed ly it 
Shive (10) in the absence of boron, it appeared desirable to determin it 
the tuber content of this element. The analyses were made by modif. d 
cations of the procedure of Smith (11), with the added use of a photo I 
electric colorimeter. Copper was determined by a modification of th ; 


Biazzo method developed by Elvehjem and Lindow (12). 

Ten samples of dry matter from unpared potatoes which cooked 
white contained 4.9 to 7.9 p.p.m. with an average of 6.4. Eleven sam- 
ples from discoloring potatoes gave a range of 4.5 to 8.6 p.p.m. with an 
average of 6.3. Again there is no correlation between the tissue con- 
tent of the element concerned and blackening after cooking. 

In the determination of copper, 9 samples which cooked white to 
slightly gray contained 0.62 to 1.51 p.p.m. of the element on the dr 
basis, with an average of 1.06. Ten samples which cooked medium to 
dark gray contained 1.03 to 1.66 p.p.m., with an average of 1.29. Casual 
inspection of these data might convey the impression that the abnormal 
tubers were characterized by higher levels of copper but statistical treat- 
ment of the data showed that this is not the case. It may be noted 
that these values are much lower than those reported by Mader and 
Mader (loc. cit.). A limited examination of the tuber content of sol- 
uble copper did not indicate significance of this factor in the type df 
discoloration here considered. 


PuHospHorus CONTENT OF TUBERS 


In view of the significant relation of phosphorus to oxidative mech- 
anisms in living cells it appeared desirable to examine the tuber content 
of this element in relation to discoloration after cooking. The official 


| 
3 
: = 
‘ana 
“ 
it 
a 
Re 
‘he. 


iG 1939 TOTTINGHAM: MINERAL COMPOSITION OF POTATO TUBERS 203 

by micro method of the A.O.A.C. (13) was used. Seven white to slightly 

hay discolored samples contained 0.16 to 0.29 per cent phosphorus in the dry 
matter, 4 light gray samples contained 0.15 to 0.42 per cent and 8 

Ton samples which cooked medium to dark gray contained 0.13 to 0.33 per 

The cent. Therefore the content of this mineral element does not seem 

eX- to be definitely related to discoloration. 

ent CONCLUSION 

of 

at The results here reported throw considerable doubt upon the pos- 

» sibility that disturbance of balance among the total content of different 


mineral elements in the tuber is associated with blackening of boiled 
potatoes. This criterion has not been applied to different forms in 
which each such element may exist, so that the possibility of disturbance 
in this respect remains an open issue. It appears that if abnormality 
in mineral nutrition is a source of the response here considered, evi- 
dence for this condition should be sought also in the vine of the plant. 
Perhaps the method of foliar diagnosis, as extensively investigated by 
Thomas and Mack (14), can be applied to this problem advantageously. 
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REPORT ON POTATO VIRUS DISEASES IN 1938 
T. P. Dyxstra? 


United States Department of Agriculture, Bureau of Plant Industry 
Washington, D. C. 


This report gives a review of some of the papers dealing wi 
various phases of potato virus investigations, which were publishe 
late in 1937 and in 1938. Not all the papers reported have been read 
free use having been made of abstracts found in the Review ¢ 
Applied Mycology. 

Salaman (20) has conducted a complete study of the potato ving 
X, its strains and reactions. He considers the X virus a term whic 
should be applied to a group of strains, rather than to a single specifc 
pathogen with fixed and constant reactions. At least six strains ap 
recognized. In the open field a potato plant is usually infected by two 
or more strains simultaneously. The strains range in respect to ther 
virulence, as judged by their behavior on tobacco and Datura, from th 
creation of a symptomless carrier to an intensely virulent necrosis. From 
plants infected by each strain the same type of nucleoprotein has been 
recovered. The physical properties of the strains are similar, except 
for the degree of dilution which they will withstand. Conversion of on 
strain to another has been studied, and has been affected by passage 
through certain unrelated plants. All these conversions have been from 
the more to the less virulent strain. The conclusion is reached that they 
should be regarded as true mutations. 

Kohler (12) isolated from the X potato mosaic virus strain Cs %, } 
a further strain designated Cs 36, causing much more severe necrosis 
of Samson tobacco leaves than the parent form in the shape of confluent 
areas, conspicuous by pale yellow, concentrically zonate lesions, but 
characterized by extreme instability. This instability was expressed 
by the frequent development of weaker variants. Strain Cs 36 suc 
cumbed to ten minutes’ heating at 67° C, whereas Cs 35 and Cs A were 
still capable of producing, respectively, moderate and slight necrosis 
after heating to 70°. The symptoms induced by strain Cs 36 were uni- 
formly observed to develop much more slowly than those following 
inoculations with Cs 35 and Cs A, and this retarded motion through 
the tissues is tentatively attributed to the comparatively large size and 
weight of the virus particles. 


‘Associate Pathologist, Division of Fruit and Vegetable Crops and Diseases. 
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Pfankuch and Kausche (19) found that the isolation of potato 
mosaic virus X may be greatly simplified and accelerated by the imme- 
diate thorough elimination of the chlorophyll and lipoids. The authors 
make use of carbon dioxide precipitation at O° C or chloroform treat- 
ment; in either case the centrifuged solutions must be left to stand for 
10 to 20 hours at low temperature. A subsequent single precipitation 
of half-saturated ammonium sulphate produces practically colorless, 
opalescent virus solutions. A similar treatment of the expressed sap of 
healthy controls results in the production of absolutely clear, colorless 
solutions free from precipitable albumin. 

Loughnane and Murphy (13) came to the conclusion that virus 
X is readily disseminated within a potato crop by leaf contact, prob- 
ably mainly under the influence of wind. It is unlikely that insects 
are implicated in the transmission of the disease, and the risk of un- 
derground infection is negligible. 

Stary (24) conducted electrometrical determination of the seed 
value of potato tubers by means of the reduction oxidation potential. 
The author departed from the German method and compared the 
positive as against the negative, values of the reduction oxidation 
potential in healthy and in diseased tubers, one-half of which was 
used for the tests and the other was planted for control purposes. 
The results of tests with several potato varieties showed that in the 
pulped tissues of diseased tubers, the potential varied between 200 
and 520 millivolts, and that in those of healthy tubers it varied be- 
tween 100 and 350 millivolts, 7. ¢., that the lower the potential the 
higher the seed value. 

Friedrich (7) gives preliminary notes on a new colorimetric 
method of determining the presence of potato virus diseases based 
on the Biuret reaction for the measurement of nitrogen content. To 
2c. c. expressed juice of the tuber were added 2 c. c. N/1 potassium 
hydroxide and the whole well mixed with 4 c. c. of a 0.5 per cent so- 
lution of copper sulphate in a test tube, which was then kept at room 
temperature for 20 hours; after this the color reactions did not 
change and the results could be recorded. The expressed juice of 
healthy tubers invariably exhibited a bright yellow liquid, some- 
times with a dark, supernatant layer above, and accompanying this 
coloration a fine or dense yellow precipitate or uniform turbidity 
may appear. The juice of diseased tubers always gave a clear vio- 
let or light lilac-colored liquid, in which sometimes colorless or 
slightly yellowish, jelly-like lumps were suspended. 

Smith and Patterson (23) tested a large number of healthy and 
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1939 
diseased potato tubers for ascorbic acid, by the usual method of ex. _ 
traction with trichloracetic acid and titration with 2: 6 dichlorp. oer 
phenol-indophenol, as well as by a modification suitable for rapid ys 
routine purposes in which the cores were merely shaken for on si 
minute with 2 ml. 2 per cent trichloracetic acid and the mixtyp in I 
titrated with the indicator. of f 

The effects of disease were studied by examining samples of gx ‘ 
tubers affected with different maladies. With one or two exceptions . 
tubers infected with mild and severe mosaic gave the same result per 
within the limits of experimental error. The relatively few cases ant 
of leaf roll among the experimental data yielded similar to thos rol 
obtained from mosaic tubers. In both instances the reducing mater. tee 
ial is significantly greater than in comparable sound stock—an ob. ag 
servation considered to be of great value as affording a simple means th: 
of testing the presence of virus infection in tubers. tic 

Dykstra and Whitaker (4) carried on experiments to test vari- th 
ous insects as vectors of potato virus diseases and to determine jf 
there is any correlation between the feeding habits of different spe. w 


cies of aphids, and their ability to transmit viruses. It was demon- 
strated that four species of aphids, namely, Mysus persicae, M. 


fa 
solani, M. circumflexus and Macrosiphum solanifolii, under certain al 
conditions, are effective vectors of potato viruses. A much higher n 
percentage of transmission of the potato mosaic viruses occurred p 
when the aphids had continuous access to the source of infection and 
the plants to be inoculated than when they were transferred directly 
from a diseased to a healthy plant. This was not true of leaf roll. 
Macrosiphum solanifolii did not prove to be so effective a vector of 


leaf roll as the remaining three species of aphids studied. This fact 
can possibly be explained by its feeding habits. M. solanifolii fed 
in the vascular tissues in only 46.7 per cent of the cases observed, 
and it was the only one of the four species studied that fed less than 
50 per cent of the time in the vascular region. The other three 
species of Myzus fed practically always in the vascular tissues. 
Three years’ testing of insects other than aphids, naturally feeding 
on potato plants, namely, the flea beetle, the tarnished plant bug, the 
leaf hopper, the spittle bug, and Nabis alternatus failed to transmit 
any of the potato viruses tested. 

Heinze (11) conducted experiments at the Biological Institute, 
Dahlem, Berlin, to determine whether the widely prevalent Jassids, 
Eupteryx atropunctata and Chlorita flavescens can transmit viruses 
from infected to healthy potatoes. The insects were shown to be 
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incapable of conveying the viruses from diseased to healthy plants, 
but they produced, on certain varieties, injuries simulating those 
éaused by leaf roll. 

Murphy and Loughnane (18) conducted a ten-year experiment 
in Eastern Ireland to determine the maximum and minimum spread 
of potato leaf roll. It was found that the years fell into three broad 
groups; the amount of infection appearing within a 10% ft. radius 
of the source not exceeding 75 per cent in 1926, 1927, and 1929; 50 
per cent in 1930, 1932, 1933, and 1934; and 15 per cent in 1928, 1931 
and 1935. Minimum spread extended to the third plant along the 
row and across 1 to 3 rows; and maximum spread exceeded the four- 
teenth plant and the fifth row. The evidence showed that in an aver- 
age year no plant separated from the source of infection by less 
than 80 in., along and 50 in. across the rows is likely to escape infec- 
tion, and none separated from the source of infection by more 
than 21 feet along and 10% feet across the row is likely to take it. 

During the years of least spread we experienced unusually wet 
weather in June. This condition limited aphid increase during the 
critical period. Maximum infection was induced by normal rain- 
fall and the temperature in June which favored rapid plant growth 
and at the same time increased the aphid population. The years of 
moderate infection were marked by a dry, hot June which ripened the 
plant prematurely. 

Murphy (17) states that ordinarily potato leaf-roll is of negli- 
gible importance in Ireland, probably owing to a combination of 
climatic and cultural conditions. Myzus persicae is also very scarce 
in Ireland. Potato varieties fall into four main groups according te their 
reaction to the mosaic viruses. Group 1, intolerant of virus X; 
Group 2, intolerant of virus A; Group 3 tolerant of viruses X and A, 
and showing crinkle (X + A) and interveinal mosaic The term in- 
tolerance as used implies reaction by necrotic symptoms under ex- 
perimental conditions and freedom from the variety in the field 
from the particular virus concerned. 

Folsom and Bonde (6) studied the properties of rugose mosaic 
and its components. They found that inoculum from young diseased 
potato plants was more infectious than that from old, whereas the 
age of diseased tobacco plants was of little consequence. Dried 
leaves of both plants were entirely non-infectious. They found 
that the thermal inactivation point of the veinbanding virus, as well 
as that of the composite virus, lies at a temperature of 60° to 65° C. 
For the latent mosaic, which is more persistent, the temperature 
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must be raised to 90°. Rugose mosaic extract became inactivate 
from 1 to 0.1 per cent upon dilution with water. The point of jg. 
activation by hydrochloric acid and by sodium hydroxide Varied 
with conditions ; it lay at approximatey 50 per cent for ethyl alcohol: 
about 5 per cent for sodium chloride; about 0.5 per cent for formalde. 
hyde ; at approximately 0.2 per cent for hydrochloric acid ; and neg. 
ly 0.1 per cent for copper sulphate and sulfuric acid cleaning fiyig 
Latent mosaic responded similarly to most of these chemicals, hy 
was more resistant to formaldehyde and sulphuric acid Cleaning 
fluid. 

Folsom et al (5) give a brief description of various forms 4 
internal discoloration affecting potato including net-necrosis, free. 
ing injury, heat necrosis, discoloration due to fungous origin, such 
that caused by Fusarium or Verticillium, and stem-end browning, 

Black (1) states that the symptoms of potato yellow dwar 
consist of dwarfing of all the parts, failure of the flowers to open, 
water-soaked zones on the petals, and necrosis of the petals anj 
sepals. In the chronic stage, vines from badly affected tubers are 
dwarfed and spindling. Dwarfed leaves showing vein-clearing and 
mild mottling are produced, whereas in the acute stage the upper. 
most leaves turn yellow and die. The internal apical necrosis char- 
acteristic of the beginning of the disease may be almost unnoticeable 
in the chronic stage, in which a short, superficial, depressed streak is 
generally present instead, directly below the leaf axils on the lower 
part of the stem, and often extending along the lower surface of the 
petiole ; later, the affected leaves die and fall off. Transmission tests 
with Myzus persicae all gave negative results, two shipments of the 
Wisconsin collection of M. persicae used by Koch (1934) also failed 
to transmit the virus. The evidence obtained further indicated that 
Empoasca fabae, Macrosiphum solanifolii, Mysus  pseudo-solani, 
Delocephalus inimicus, Lygus pratensis, and the potato flea beetle 
are not vectors. Trifolium pratensis, T. hybridum, T. repens and T. 
agrarium are susceptible to the disease. Seed potato plots should be 
isolated from diseased clover and diseased potatoes. 

Walker and Larson (26) carried on studies to determine the 
relationship between soil temperature and the potato yellow dwarf 
disease. Infested soil was held at a. constant temperature of 16°, 
20°, 24° and 28° C, with a common atmospheric temperature of 
20° to 22°, infected tubers being cut into four pieces and one piece 
planted at each temperature. At 16°, sprouting and development 
were normal; at 20° entergence was normal, but the plants were 
slightly dwarfed; at 24° emergence was reduced and severe symp 
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toms developed ; whereas at 28° there was practically no emergence. 
Epidemics of potato yellow dwarf in Central Wisconsin have been 
characterized by poor stands, rather than high percentages of plants 
with systemic symptoms. The major crop is often exposed to high 
temperatures in the light, sandy local soils during and immediately 
after planting in the first half of June. 

Mader and Watkins (14) conducted experiments at Ithaca, New 
York, to determine the possibility of combating yellow dwarf of 
potatoes by spraying, by suppressing the insect vector, Acertagallia 
sanguinolenta. Bordeaux mixture was applied at various rates to 
the foliage at intervals during the 1936 season. After overwintering 
in storage the tubers were indexed for yellow dwarf in 1937, when 
it was found that only 14 out of 4,813 treated plants were diseased 
as compared with 64 from 1,955 unsprayed. There was no signifi- 
cant difference in the numbers of leafhoppers in the sprayed and 
control plots, and it is thought that the copper assimilated by the 
plants in the course of the treatment may render the virus partially 
or completely non-infectious. 

Taylor (25) in 1935 planted potatoes in a varietal test at 
Ithaca, N. Y., in which developed a considerable amount of yellow 
dwarf ranging from 1.6 per cent in the variety U. S. D. A. No. 44537 
to 48.4 per cent in Columbia Russet. In 1936 the latter was the 
only one of nine varieties to show any trace of the disease (2.4 per 
cent). The available evidence does not explain the reason for the 
fluctuation in the amount of yellow dwarf from one year to the 
next. 

Heinze and Borger (10) infected potato seedlings before trans- 
planting to the field. Myzus persicae was used in the transmission 
test of leaf roll. When aphids infected with leaf roll were placed on 
the leaves of the seedlings, the symptoms developed very rapidly, 
whereas an even earlier appearance resulted from the infestation of 
the radicles of germinating seeds on damp blotting paper in petri- 
dishes. The virus Y was successfully carried from infected to sound 
plants with the aid of a metal pipette (injection spray), followed by 
rubbing of the foliage. Definite streak symptoms were manifested 
long before the time for transplanting to the field. 

Blumke (2) emphasizes the importance of thorough roguing in 
order to control potato virus diseases in Germany. The first roguing 
should be done during May in order to forestall the transmission of 
infection from virus diseased to healthy plants by leafsucking in- 
sects, of which probably the most important, at any rate in the Cen- 
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tral regions of the country, is the food bug Lygus pabulinus, Unde - 
local conditions, at Dessau, this insect does not appear in apprecia bo 
ble numbers before mid-June, the corresponding periods for the two se 
other viruliferous groups (leafhoppers and aphids) being the begin. se 
ning and end of July, respectively. on 
Boerger (3) found that the steady increase of potato virus diy m 
eases, in the Argentine during the last four years has necessitated tly 3( 
reorganization of the Uraguayan seed tuber supply. At the presen n 
time the seed for the winter plantings is mainly provided by Ney i 
Zealand. During 1936-37 the Argentine Ministry of Agricultuy p 
with the aid of a special grant made in June, 1936, purchased 4,0) 
tons of certified seed of the Green Mountain, Katahdin and Chip. p 


pewa varieties from Canada and the United States, while a total g 
6,870 tons of table potatoes was imported from North America ani 
Europe. In February, 1937, the writer inspected the Argentine 
plantings, and was greatly impressed by the superior health an 
productivity of the imported certified stock as compared with th 
degenerate native Chaquena and Americana blanca stands. 

Gulyas (8) has published one of the first papers dealing ade. 
quately with research on virus diseases of potato in Hungary, 
Among the different types of virus diseases occurring in Hungary, 
the mosaic type is slated to cause the heaviest losses. Leaf roll js 
widespread, the A, X and Y viruses are also common, whereas apical 
leaf roll, chlorotic spotting, Calico and aucuba mosaic occur mor 
rarely. It is recommended that control measures should be applied 
in breeding and propagating establishments and should be con- 
ducted by the State. 

Scott (21) reports that recent improvements in the potato 
scheme of the Department of Agriculture for Scotland include the 
inspection of all stocks for health as well as for purity, there being 
over 50,000 acres inspected annually. The certificates awarded in 
1937 were as follows: (1) Stock seeds which were 99.95 per cent 
pure and practically healthy apart from negligible mottle; (2) A, In- 
mune varieties, and B, non-immune varieties which were 99.5 per 
cent pure and contained not more than 1 per cent total of mild mo- 
saic, severe mosaic, leaf roll, and wildings; (3) T. S. (healthy) and 
N.I. (healthy) which were 99.5 per cent pure and contained not more 
than 3 per cent total of severe mosaic, leaf roll, and wildings. B re 
ports were issued for crops which were 97 per cent pure and con- 
tained not more than 3 per cent severe mosaic, leaf roll and wildings. 

(2) A report is given of the analysis of virus diseased plants 
in Scotland. Faint mottling is caused by a mild strain of virus X and 
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sometimes by virus A; mild mosaic is normally caused by virus X, 
porder-line severe mosaic by A+-X, but may be due to infection by 
severe strains of X, by Y alone, or by Y+ mild strains of X; and 
severe mosaic by Y alone or in combination with other viruses. Ob- 
servations made in different districts of Scotland showed that severe 
mosaic may increase by 100 to 150 per cent, and leaf roll by 200 to 
300 per cent in one year. Faint mottle caused a reduction in yield of 
nearly 25 per cent; mild mosaic 40 per cent; border-line severe mo- 
saic up to 64 per cent; severe mosaic 84 per cent; and leaf roll ap- 
proximately 96 per cent (in Golden Wonder). 

Murphy (16) gives a full review of information available on 
potato leaf roll with special reference to conditions in Ireland. 

Hansen (9) presents a detailed, fully tabulated account of his 
studies on potato viruses in Denmark, the symptoms of the various 
disorders being described as they occur in some standard commer- 
cial varieties. The preparation of maps showing the distribution of 
the various potato virus diseases in Denmark is recommended, to- 
gether with further studies on varietal reaction and reduction in 
yield caused by viruses. 
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POTATO BREEDING INVESTIGATIONS IN 1938: 
REVIEW OF LITERATURE 


C. F. Crarx? 


Bureau of Plant Industry, United States Department of Agriculture, 
Washington, D. C. 


This paper, which serves as a report of the Research Committee 
on Potato Breeding, coniprises a summary of the results that have 
been accomplished in potato breeding by American and European in- 
vestigators. It is based on data published during the year 1938 with 
the exception of two papers which appeared late in 1937. 

For a survey of the material published in foreign languages for 
which no translations were available many of the abstracts published 
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by the Imperial Bureau of Plant Genetics, Cambridge, England, have 
been utilized. 

Much of the present-day potato breeding centers around efforts 
to control the most important potato diseases by breeding methods. A 
large number of previously unknown species and varieties from South 
America are being studied to determine what characteristics they pos- 
sess which may be of value in potato improvement. 


MISCELLANEOUS 


Progenies of potatoes grown in the greenhouse from the true seed 
were found by Krantz (8) to show significant differences in the time 
of maturity. There was a positive correlation between these differ- 
ences and the differences between the same progenies grown from 
tubers in the field, thus indicating the value of greenhouse data as a 
criterion of time of maturity. 

Solanum boergeri Buk., a new species of potato from Uruguay, 
has been described by Bukasov (3). It has 24 (2n) chromosomes 
and is fertile. It is reported to be susceptible to Phytophthora in- 
festans. 

Studies by Kokhanovskaya (7) of sterility in a Columbian culti- 
vated potato, S. rybinii, showed that although it crossed with most 
of the known species of the Section Tuberarium, it rarely produces 
fruit when self-pollinated. This sterility, of the self-incompatibility 
type, was found to be the result of the slowness and finally the cessa- 
tion of the growth of the pollen tubes. At the end of the blooming 
period, cases of pseudo-fertility were observed where fruits occasionally 
were formed. 

Propach (17) discusses the results of crosses between several 
wild species. Solanum acaule was found to cross readily with S. cha- 
coense, S. henryi, S. verrucosum, S. phureja, S. ajuscoense, S. fend- 
leri and S. demissum. It was difficult to cross S. demissum with S. 
chacoense or S. verrucosum. The author concludes that the reason 
why some species of potato will cross readily while others will not, 
cannot be explained by their chromosome numbers, their systematic 
relationships or their geographical origin. 

An account is given by Pal (16) of the potato breeding experi- 
ments recently initiated in Northern India. Among the most im- 
portant problems are the raising of varieties resistant to the early 
and late blights and to the various virus diseases. The problems of 
dormancy, frost, photoperiodism, etc., are also discussed. 
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CYTOLOGY 


Propach (18) reports the results of studies of pairing fp, 
quency in crosses between Solanum acaule (4n=48) x. S$. any 
povicsii (4n=48) and S. chacoense (2n=24) x. S. tuberosyp 
(4n=48) and its relation to fertility and sterility. The frequency gy. 
tribution of uni-, bi-, tri- and quadrivalents in the F, hybrid of ¢ 
acaule x S. antipoviczti closely corresponds to that in autotetraploid 
Lycopersicum esculentum, and the author concludes that the chromo. 
some sets of the two species are substantially similar. A cytologicd 
examination was made of 7 plants obtained from the cross § 
chacoense x S. tuberosum. All proved to be tetraploid. Both sterik 
and fertile plants were found in this cross but no difference jig 
chromosome pairing was observable between the two categorie. 
The sterility observed is regarded as due to a specific gene or genes, 

Cytogenetic studies of S. commersonu, S. chacoense, S. y, 
“papa chusa,” S. henryi Buk. and the hybrids of S. commersonii with 
each of the other species were made by Olah (15) A detailed study 
of the meiosis of S. commersonti lead to the conclusion that in this 
triploid species 3 homologous genoms are united. Pollen diads, 
triads, pentads and hexads, as well as normal tetrads, were formed 
as the result of irregular meiosis. A large proportion of the pollen 
was not capable of germination. 

In the progeny of a tetraploid F, hybrid between triploid So- 
lanum chaucha and tetraploid Solanum tuberosum Lamm (10) ob 
served a pair of twin seedlings. One of the twin plants had the 
normal tetraploid chromosome number 48, the other twin had the 
gametic chromosome number 24. In the 48-chromosome twin plant 
univalents, bivalents, trivalents and quadrivalents were observed at 
meiosis. In the 24-chromosome twin 12 bivalents were found. Meiosis 
was regular. The per cent of good pollen grains in this plant, however. 
was only 5, whereas 50 per cent were good in the 48-chromosome 
twin. 

Ratera (20) found the haploid number of chromosomes to be 
12 in each of the following indigenous species of potato: Solanum 
laplaticum, S. millanii, S. parodii, S. horovitzii, S. gibberulosum, S. 
garciae and S. henryi. The author considers the Republic of Argentina 
to be a center of origin of potato species. The material studied up to 
the present time forms a polyploid series of 24, 36 and 48 (2 n) 
chromosomes. 
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New VARIETIES 


A new variety, Mesaba, produced by the Minnesota Agricultural 
Experiment Station, is described by Krantz and Tolaas (9) It is 
an early maturing variety with round, smooth, white tubers. Inocu- 
lation tests have shown that it is resistant to mild and crinkle mosaics. 

Two new varieties, Earlaine and Sebago, have recently been in- 
troduced to the commercial trade by the United States Department of 
Agriculture. The Earlaine, described by Clark and Stevenson (4) 
matures as early as the Irish Cobbler and produces tubers which are 
smoother and more attractive in appearance. The Sebago, described 
by Stevenson and Clark (28), is a high-yielding, late-maturing variety 
which possesses resistance to late blight in both the vines and tubers. 
Both of these varieties are very highly resistant to mild mosaic under 
field conditions. 

Puskarev (19) describes a new potato variety, designated as No. 
8670, obtained from crosses of Solanum demissum with commercial 
varieties. This variety produces large tubers of good shape. The yield 
is equal to that of Early Rose. It is resistant to late blight and to 
frost, tolerating temperatures of 26.6° to 23.0° F. The value of vari- 
ous potato species in breeding for resistance is discussed. The hy- 
brids of commercial varieties with Solanum acaule have shown an al- 
most complete immunity to Phytophthora, although neither of the 
parents is resistant. These hybrids were also resistant to black leg 
and to frost. Commercial varieties crossed with S. ajuscoense gave 
hybrids which were self-sterile and in most cases susceptible to blight. 
Many of the hybrids of which S. antipoviczii was a parent were found 
to be resistant to blight but, since they did not segregate in later gen- 
eration, were not highly regarded as breeding material. The most 
promising parent is considered to be S. demissum. This species 
is not only resistant to blight but also to frost and to the Colorado 
potato beetle. 

MUTATIONS 


Variants from the normal type are reported by McIntosh (14) to 
have been obtained by removing the eyes and inducing growth from 
the deeper-lying tissues. The new types derived from the variety 
Gladstone were plants showing (1) delayed maturity, (2) white tubers, 
(3) tubers with white eyes and color on remaining tissue, (4) tubers 
highly and almost wholly colored, (5) stiffer foliage, (6) colored 
stolons, (7) green flower buds, (8) delayed opening of petals, impart- 
ing a curious lantern-like shape to the opening flower, (9) colored flow- 
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ers, and (10) absence of flowers and a proliferation of leafy bracts a 
the inflorescence stalks. In the variety Kerr’s Pink, plants have been 
obtained with very long stolons, wild roots, and tubers which have 
less color than normal, being often particolored. 

Tkacenko (29) reports that at the Soviet Potato Institute 25 
‘somatic mutations have been detected. In tests of 50 to 60 of th 
best, the majority proved to be little or not at all inferior to th 
parent varieties while certain of them were superior with respect 
earliness, yield, or starch content. 


INHERITANCE 


The behavior of progenies of self-pollinated varieties and ¢ 
crosses between resistant and susceptible cultivated varieties as well a; 
two so-called “wild races” was studied by Braun (2). In progenies 
tested for resistance to scab the average number of susceptible plants 
in selfed progenies of F, plants of the same cross showed a definity 
transgression both above and below the value of the selfed progeny of 
the F, as well as that of the F, itself. 


RESISTANCE TO FRosT 


Stelzner (27) discusses methods of testing the potato for resis- | 
ance to frost. Natural conditions are regarded as unreliable for such} 
tests. Laboratory methods are described by which it is possible to 
test the frost resistance of leaves, shoots and seedlings at -2.5°C. Th | i 
author points out that the same degree of damage may be done bya 
long exposure at a moderate temperature as by a short exposure ata} | 

( 


low temperature. 

Attempts by Tkacenko (30) to cross Solanum acaule with the 
domestic potato were successful only in the combination S. acaule x 
Fiirstenkrone. The plants of this hybrid progeny were resistant to 
temperatures as low as -4.5°C. They were, however, low in yield 
The plants of the backcross with Fiirstenkrone were also low pro 


ducers although they were vigorous in growth. Two were resistant 
to Phytophthora. 


RESISTANCE TO DISEASE 


Kobler (6) gives a brief account of results obtained in breeding 
varieties resistant to potato wart, virus diseases, blight, scab, and to 
the Colorado potato beetle. 

In a discussion of the value of South American potato species im 
breeding for resistance, Schick (24) states that Solanum chacoense, S. 
commersonti, and S. demissum are resistant to the Colorado potato 
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beetle; S. rybinit and S. kesselbrenneri are highly resistant to virus 
dieases; S. curtilobum, S. ajanhuiri, S. juzepczukii, S. demissum, S. 
acaule and S. commersonit are valuable in breeding for frost resistance. 

Reddick and Mills (21) have reported the increase in virulence 
of Phytophthora infestans by the passage of cultures successively 
through varieties, each possessing a higher degree of resistance than 
the preceding host, until a point was reached where a number of 
hybrids which previously had given immune reactions in comparison 
with standard varieties were severely infected. 

In a discussion of the history of breeding for resistance to Phy- 
tophthora, Lehmann (12) points out that many difficulties have to be 
overcome in interspecific crossing with immune wild races from 
Mexico and South America. Intraspecific crossing appears to offer 
promising results. 

In studying the effects of 8 biological races of Phytophthora on 
progenies obtained from crosses between Solanum demissum and S. 
tuberosum, Lehmann (13) found that they showed sharply contrasted 
differences in their virulence. The weakest action was possessed 
by Race 1 which attacked completely only 2 of the 50 lots tested. The 
strongest virulence was shown by Race 8 which strongly attacked 47 
of the lots and weakly attacked the remaining three. In tests of 
tuber resistance of commercial varieties it was found that early matur- 
ing varieties were as susceptible as those which matured late. 

Considerable resistance to the veinbanding virus was found by 
Jones and Burk (5) in a progeny of Katahdin selfed. The seedlings 
of the cross 200-5 (Early Northern x McCormick) were very sus- 
ceptible to this virus. A cross between 200-5 and Katahdin produced 
seedlings with less resistance than seedlings of Katahdin selfed. The 
Katahdin seedlings were immune to common tobacco mosaic and the 
200-5 seedlings somewhat susceptible. 

In studies of scab resistance in selfed lines and hybrid progenies, 
Leach et al (11) compared four methods of measurements to deter- 
mine the one best adapted to recording mean scab ratings. The first 
method included the ratings of all tubers regardless of size; the 
second included only tubers larger than 1 inch in diameter; the 
third was the rating of the tuber which gave the most severe scab 
reaction in the hill; the fourth was based on the predominant type of 
scab. The most satisfactory ratings were obtained by taking the mean 
of all tubers or the mean of all tubers larger than 1 inch in diameter, 
although significant differences were obtained by all four methods of 
measurement. Crosses between resistant parents gave mean scab 
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ratings significantly lower than those obtained from crosses betwen — S. 
parents in the moderately resistant and susceptible groups. - 

In studies of the relative severity of scab reaction under differey [vir 


conditions of season, soil and locality, Walker et al (31) found that 
the influence of environmental conditions was sufficient to Produce 
different results in the different environments. In a season whic 
is favorable for severe scab infection, the slight or moderate degrees 
of resistance exhibited by certain varieties under less favorable cond. § 
tions may be obscured. To obtain an accurate measure of resistance jt 
is recommended that the test be made in different localities for several 
seasons. 

Similar tests have been conducted by Boning and Wallner (1) 
who conclude that data regarding varietal reactions obtained in one 
district are not necessarily applicable to other parts of the country, 
hence it is suggested that to obtain a reliable judgment of the resistance 
of a variety, scab tests should be conducted in different localities. 

Schlumberger (25) reports that in the annual German official 
trials for resistance to scab in 1937 only one of 31 varieties newly sub- 
mitted for trial satisfied the requirements for commercial resistance 
(a minimum of 60 per cent marketable tubers), viz., von Kameke 
469/02. The only representatives of the second- and _ third-year 
groups, respectively, to attain the necessary standard were von 
Kameke 477/31 and Volitreffer. 

The results obtained from 38 wart immune varieties which have 
been tested in recent years for resistance to blackleg are reported by 
Stapp (26). Only Alte Daber, Flava and Sickingen showed any 
pronounced degree of resistance to this disease though slight indica- 
tions of resistance were seen in the varieties Beseler, Rote Tiefgelbe, 
Konsum, Herbstgelbe and Hellena. 


Details are given by Roth (22) of the work of breeding for dis- 
ease resistance at 2 stations in Pomerania, Germany. Four varieties, 
Voran, Ostbote, Altgold and Friihrgold are immune to wart disease; 
Voran and Ostbote are resistant to internal brown spot and moderately 
resistant to scab; Friihrgo!d is resistant to leaf roll and mosaic. 


In a discussion of the progress that has been made in the improve- 
ment of the potato by breeding methods as well as suggestions for 
further work Salaman (23) cites several wild potato species which 
possess resistance to some of the important diseases. The most out- 
standing of these are as follows: Resistant to late blight—Solanum 
demissum (2 n = 72) S. neoantipovichi (2 n = 48), S. ajuscoense 
(2n = 48) and S. semi-demissum (2 n = 60); resistant to frost— 
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S. acaule (20 = 48) and S. demissum; resistant to heat and drought 
_S. medians (2 n = 36) and S. millani (2 n = 36); resistant to Y 
virus and leaf roll—S. rybinus (2 n = 24). 


(1) 


(2) 


(3) 


(4) 
(5) 


(6) 
(7) 


(8) 
(9) 
(10) 
(11) 


(12) 


(13) 


(14) 
(15) 


(16) 
(17) 


(18) 
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BLIGHT IMMUNE VERSUS BLIGHT RESISTANT 
POTATOES 


Donatp ReppicK AND W. R. MILts 
Cornell University, Ithaca, N. Y. 


The varieties of potatoes grown commercially in North America 
are commonly classed as wholly susceptible to the blight caused by 
Phytophthora infestans. Strictly speaking, however, it is permissible 
to say that within this group of susceptibles some sorts are more com 
pletely susceptible than others, the criterion being the extent and 
rapidity of destruction of the host plants. 

There are, however, several varieties which are not properly im 
the trade but which are grown in a very limited way that possess 4 
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definite resistance to blight. An unnamed late variety with red tubers, 
sometimes called Evergreen, possesses some resistance to the disease, 
whereas President, propagated under the name Never Rot, is well 
known to be moderately resistant, as is also the variety Sebago, a very 
new sort which is only now in the process of being introduced. 

At the other extreme is Solanum demissum and certain other spe- 
cies from Mexico which continue to be classed as immune to the dis- 
ease. Efforts are being made, in various places, to introduce by 
hybridization the complete resistance of these species into the common 
potato and the progress to date is not inconsiderable. In fact, it can 
be said with some assurance that in the very near future blight immune 
varieties are likley to be introduced from a number of sources. 

The method of development of the new varieties is the same in all 
places and consists in repeated backcrossing with commercial sorts, 
elimination of susceptible hybrids and sorting of the remnant for desir- 
able types. The production of immune sorts having the general char- 
acters of the potato of commerce is relatively simple but the selection 
of a plant which combines blight immunity with the numerous other 
horticultural characters which go to make up a commercial potato is 
relatively difficult. In this connection there has been a disposition 
on the part of most, or all of us, to save likely-looking plants even 
though they may not prove absolutely immune to blight. This has 
been done on the assumption that a very limited amount of infection 
would be comparatively insignificant and is in line with the method 
which has to be employed in selection for most other characters. Last 
year, we reported that it is possible to build up the virulence of 
Phytophthora infestans by passage on varieties of increasing resistance, 
to a point where certain sorts previously considered to be immune can 
be blighted as readily as can any of the cultivated varieties. The 
objection has been raised that the completely favorable conditions for 
infection afforded by the inoculation chamber are not strictly com- 
parable with conditions as they exist in the field. This is admitted at 
once. In most potato-growing areas the prevalence of blight is not 
a constant factor from year to year but, in fact, varies from years in 
which foliage blight cannot be detected at all to those in which the crop 
is totally destroyed. It is the latter years that the inoculation chamber 
simulates and it is the kind of test that must be applied ultimately to 
sort out the kinds that can be introduced as blight immune. A natural 
build-up of virulence was reported last year for an experimental field at 
Ithaca, N. Y., in which various hybrids were growing. There existed in 
this field plants ranging in their reaction to P. infestans from highly 


l. 16 
| 
Pub), | 
Itsche 
ithorg 
derer 
gue; 
eg). é 
7 
= 


222 THE AMERICAN POTATO JOURNAL [ Vol, it 


193 
resistant to immune. The initial infection in this field came from abl 
commercial variety, Rural New Yorker. At the end of the Season Se 
good many sorts which had previously been considered immune ye no 
severely blighted. The important question, however, remained to, th 
determined, namely, whether the build-up could take place jp the th 
absence of the resistant intermediates. In 1938, five tests on this pein hy 
have been concluded. At Greenwood, Steuben County, New Youe® 4H 
the hybrid ZV/4 which is only susceptible to a virulent culture of J of 
fungus, was grown in a field of Russet Rural. The Rurals wel n 
completely killed with blight but ZV/4 did not develop any bligh 
at all. At Hall, N. Y., near Geneva, blight spread from Cobblers» § 
the experimental planting. The commercial varieties in the plots wel 
dead on the 18th of August and blight was present on ZW/4 and, toiB 
more limited extent, on ZV/4. Both of these hybrids have be < 
tested repeatedly in the greenhouse and have always been classedaQ 
immune to the fungus at Green Mountain level but susceptible to:B 


virulent culture. This experiment may have been vitiated to som 
extent by the presence of Arran Banner, a variety which has neve 
been included in our trials. It is possible that this variety may hay 
acted as a bridge. In a third field, near Oswego on Lake Ontarig 
blight appeared late in the season. On the oth of October blight 
was found sparingly on susceptible varieties but was not detected 
eighteen hybrids which were grown in five 25-hill rows and examined 
critically nor on approximately 200 other hybrids which were grown 
in 4-hill samples but examined only casually. On the 28th of October, 
however, blight could be found in the replicated plots on those hybrids 
which were still alive and that were known to be susceptible to a vine 
lent culture. In a fourth field at Sagaponack on the south shore of 
Long Island, eight hybrids of the thirteen tested were blighted before 
the end of the season. In this field the blight spread to the hybrids 
from adjoining varieties Green Mountain or Cobbler. The field record 
checks exactly with the record from the inoculation chamber: eight of 
the thirteen sorts are susceptible to the virulent culture. In addition to 
the four tests just reported, a natural build-up of virulence occurred 
again this year in the field at Ithaca in which there were about 50 
hybrids. All of these had been tested at leas: twice in the inoculation cham 
ber and many of them several times. All were immune to P. infestans # 
the Green Mountain level of virulence; so, as far as we know, there 
was none of the resistant intermediate sorts present in the field. In 
addition to the hybrids, eight 25-hill blocks of the variety Smooth Rurd 
were randomized throughout the field. Conditions first became favor- 
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able for the spread of blight late in August, and about the first of 
September blight was found in every one of the Rural checks, although 
none whatever could be found in any of the hybrids. However, on 


tok the 20th of September the blight was present in many of them, whereas 
in th the Rurals were entirely killed. By harvest time, practically every 
Poi hybrid known to be virulent-susceptible was blighted more or less. 
You Here, as at Sagaponack, the field record checked with the record 
of te of the inoculation chamber. No hybrid blighted in the field which had 
Wee not already been proved to be virulent-susceptible. 

bligh We have already recorded that, under special circumstances, a 


build-up of virulence may be effected directly; namely, pin-point 
lesions which after a long incubation period (3 weeks) finally enlarge 
and on which the parasite finally fruits. Blight became prevalent at 
Sagaponack unusually early in the season and conditions were fav- 
orable for spread practically every night of the growing period. Fur- 
thermore, there are varying degrees of resistance within this “twilight 
zone” and hybrids WI/6 and ZW/4 are known to lie only a short 
distance beyond the reach of the parasite as it exists in our fields. 


hat In the absence of varieties of intermediate resistance it appears that 
afi, § under these unusually favorable circumstances the build-up was of the 
light direct type and that once the build-up had been effected there was 
im still time for the disease to become destructive. 
ined These trials, limited in extent though they are, suggest most ae 
owl § strongly that the hybrids of the twilight zone should not be widely 
be, | propagated under any circumstances. This conclusion is fortified by 


experiments in progress which indicate that virulence is not lost read- 
ily even by passage through tubers of such completely susceptible 
varieties as Green Mountain. The conclusion is further supported 
by the fact that many hybrids still exist which continue in the immune 
class, the immunity of which has not been broken in the experimental 
field or by any process thus far devised. 


SUMMARY 


Certain hybrid seedling potatoes are immune to blight when the 
organism, P. infestans, for inoculation is taken from commercial va- 
rieties but are susceptible when a virulent culture of the organism is 
employed. Tests were made to determine whether a build-up of 
virulence might be expected under average field conditions or whether 
certain of the hybrids could be introduced as blight-immune varieties. 
In 4 of the 5 tests conducted the hybrids that were known to be sus- 
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ceptible when inoculated with the virulent culture, eventually becan, 
affected. It is concluded that, for the present, it is highly inadyisg, 
to allow any such hybrids to exist beyond the confines of an exper, 
mental field. The conclusion is based on the assumption that th 
fungus would overwinter at the virulent level and would thus te, 
condition to initiate general infection at the first opportunity, By. 
dence to support the assumption is awaited. 


SECTIONAL NOTES 
CALIFORNIA 


One interesting feature about this year’s Stockton Potato De 
is, that so far the crop is moving much more rapidly than usud; 
including the 11th, the carloads shipments totaled 839 cars agains 
229 at the same date last year. 

The truck shipments—and a very large percentage of the Stock. 
ton crop moves by truck to such points as Oakland, San Francisco 
San Jose, Sacramento, Fresno, Bakersfield, etc., etc., are showing 
a corresponding increase. 

The present purchase prices to the grower range from .90/11} 
f.o.b. the Ranch on best grades; .60/.80 on choice. 

Authorities report that Phytomonas sepedonica has been discoverel 
in a large number of fields in the Delta. However, it is a very 
significant phenomenon that where good clean seed was used, there 
is no bacterial ring rot; for example, we do not have any on out 
3,000 acres on McDonald Island. 

The explanation for the heavier movement from the Stockton 
District this year compared with last year and previous seasons 
is that Shafter cleaned up earlier and so did the home-grown pote 
toes which are raised in considerable quantities throughout the state 
of California. 

There has also been an unusually heavy export business from 
San Francisco—due probably to some extent to fears of an anti 
cipated strike in September when the old Longshoremen’s Union 
contracts expire. (Aug. 14).—E. Marx. 


CoLoRADO 


After one of the most prolonged dry spells in the history o 
the state, showers of the last ten days have improved the potato 


4 
° 
19; 
? 
‘ 
wi 
‘ 
in 
in 
tv 
fi 
b 
fi 
h 
‘we > 
dy 
| 
ag 4 1 
4 
: 
4 
; 
“ARS 
4 
that 


SECTIONAL NOTES 225 
1939] A OT 5 


outlook in Colorado considerably. Supplies of irrigation water in 
many areas were exhausted and it looked as though a large acreage 
would have to be abandoned. It now appears that the abandonment 
will not be so large as last year. The danger point is not com- 
pletely past, however, as the critical period in tuber development 
in most areas occurs the last two weeks in August and the first week 
in September. The recent showers have brought lower tempera- 
tures, and growth should be more rapid now as the days are also 
shorter. 

The psyllid situation is well under control as practically all 
fields have been quite thoroughly sprayed. A few psyllids have 
been found in all parts of the state, however. 

Bacterial Wilt is prevalent in nearly all of the early planted 
fields but has not yet appeared in the late crop. Certified seed fields 
have shown none as yet and the first field inspection has been com- 
pleted at this time. The snyear method is being used to check field 
readings. 

The certified seed crop is remarkably fine considering the pro- 
longed drought period. The soil at planting time was well supplied 
with moisture which enabled the plants to survive until the recent 
rains. 

It now appears that Colorado will harvest a larger crop than 
last year as the drought and frost have not taken so heavy a toll 
as psyllids did last year. (Aug. 9).—C. H. Metzger. 


NEBRASKA 


There has been considerable change during the past month. In the 
dry land areas where the potatoes produced a good stand, a great deal 
of trouble was experienced primarily by grasshoppers and blister bee- 
tles. The blister beetle infestation was more widespread and heavier 
than it has ever been observed in recent years. With both the blister 
beetles and the grasshoppers, the young potato plants were eaten to the 
ground, and it was impossible to spray. Actually the trouble was so 
bad in many areas that the insects burrowed into the ground eating 
the stalk as far back as they were able to go. This resulted in the com- 
plete destruction of a number of fields. About 10 to 15 per cent of 
the dry land fields were at a total loss for this reason. Other fields 
were partially damaged and the acreage entered for certification was re- 
duced materially during the past month. The balance of the dry land 
and crop which survived the insect attacks is doing fairly well at 
present, but is still not considered normal for this time of year. 
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The moisture situation has been relieved somewhat during the pas 
week. Fields where the moisture is ample have shown a decided jg, 
provement. 

Irrigated fields, generally speaking, were more favorably ‘Situated 
from the beginning as a rule. However, poorer stands were eXperi 
enced than is usually the case. The condition of the irrigated Crop js 
about normal for this period of the year. 

A week ago, we reported heavy losses caused by psyllids. Owing 
to a wide campaign of spraying, the psyllid has been kept under cq. 
trol; and, in addition, a light infestation has been experienced to date 
With more favorable conditions, however, this trouble may increag 
The growers, however, are on the alert and are ready to spray again 
so that the probability is that the psyllid yellows may not become ey). 
demic. 


No prices have been established to date as far as the seed crm 
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is concerned. Table stock selling in small quantities are at goc to $1. 
per cwt., f.o.b. the fields. The quality as a whole is reasonably goo! 
except in some areas where flea beetles have been unsually severe. 

Compared with last year, the Nebraska crop is less favorably situ. 
ated, but with favorable conditions hereafter, considerably better crops 
should be harvested. (Aug. 17).—Marx KoEHNKE. 


New York 


The lack of rainfall, together with the high temperatures during 
July, definitely and permanently injured the potato crop prospects in 
New York with the exception of two local areas. Northern New York 
and some of the potato areas in Allegany and Steuben counties are in 
good condition because of ample rains. In all other areas including 
Long Island the crop will probably be considerably smaller than last 
year. For the state, the present estimate (August Ist) is approximately 
1,000,000 bushels below that of 1938. Stands are generally below nor- 
mal because of poor germination. Rains were- general throughout the 
state in late July and early August resulting in a rapid revival of growth 
at the present time. Early plantings have been seriously affected with 
hopperburn,. whereas later plantings look promising. However, the 
rains came too late to make it possible for a normal yield this year. 

There is a revival of interest in potato storage construction on Long 
Island. Several new storages are in process of construction this sum- 
mer. Long Island growers feel that they can better avoid market gluts 
by holding a portion of their crop until the New York market is low on 
potatoes from competing states. (Aug. 14).—E. V. HarpEensurc. 


q 
— rest 
will 
Ore q 
q 
nor 
ble 
day 
on 
Hi 
; 
the 
frc 
i 
t 
> 
{ 
ad 
ce 


Se TF 


SECTIONAL NOTES 
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OHIO 


The weather in Ohio was very dry during the month of May 
resulting in a light set on Cobblers. The crop in southern Ohio 
will be somewhat smaller than that of last year. Conditions in 

northern Ohio have been somewhat more favorable and the Cob- 
ne in many sections will yield as well as in 1938. 

Late spring rains delayed planting and the crop is a week to ten 
days later than normally. The crop along the Ohio River and about 
one-half of the crop around the Dayton area have been marketed. 
Harvesting is just starting in northern Ohio but the movement from 
the muck area will not be heavy before another week. 

The prices have dropped during the past week and now range 
from $1.15 to $1.50 per hundred, depending on the grade. (Aug. 14). 
Earl B. Tussing. 


OREGON 


The first field inspection of this county revealed that 440 
acres of Russets and 330.4 acres of White Rose met the certifica- 
tion requirements, with 50 acres too small for the first inspection. 
This is a large increase in White Rose certification, and brings the 
total of certified seed in the county to the highest on record. 
General conditions of certified seed are excellent although com- 
mercial potatoes are only about average; the commercial acreage is 
approximately the same as that of 1938. The weather of the past two 
weeks, however, has been very favorable, and the crop is making a 


rapid improvement. (Aug. 12).—C. A. Henderson. 


SoutuH DAKOTA 


The potato crop is practically mature in South Dakota with 
the exception of a few fields. The yields should be good. Some 
commercial Warbas are being harvested and are yielding more than 
250 bushels to the acre. The yield of certified Bliss and Cobblers 
will vary from 125 to 250 bushels. Bliss Triumphs will be harvested 
in the near future, and the quality promises to be excellent. Of the 
1,260 acres entered for certification more than 250 were planted by 
the tuber unit method. Several new storage houses are being con- 
structed. (Aug. 10)—John Noonan. 
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VIRGINIA 


The Eastern Shore of Virginia has shipped a smaller tonnage 
of white potatoes this year than in any year since it became an jm. 
portant commercial district. 

The acreage was not reduced much more than last year, prob. 
ably approximately the same. However, very light rainfall during 
May and June almost reduced the crop in half. It was estimated 
that the yield would not exceed 30 barrels of Primes to the acre. 

The quality was quite good until late in the season, when decay, 
caused by excessive heat, and insect injury, depreciated the worth 
of the stock. 

Government officials and others indicated that there would be a 
greater shortage of potatoes during the month of July than had occurred 
for many years. Prices did increase considerably during the early days 
of July, but collapsed, with a loss of demand, immediately after the 5th, 
Possibly the upturn in price was too sharp for the quantity of stock that 
was available. Quite a large quantity of potatoes was held for specula- 
tive purposes, thus restricting the quantity that was made available for 
use. These tactics of course forced the market, with a correspondingly 
rapid break when the potatoes which had been held for speculative pur- 
poses, had to be released with a dwindling demand, possibly occasioned 
by high prices and excessively hot weather. The outcome was a great 
disappointment to Eastern Shore growers. Many well-informed people 
believe that if the Shore had had a somewhat larger crop, the average 
returns would have been better, since their goods would have flown 
more rapidly to market when there was a good demand for the potatoes. 
Prices would not have gone quite so high, but the average, undoubtedly, 
would have been better. 

There is a general feeling that the Eastern Shore of Virginia will 
have to reduce its acreage still further in order to get a price above the 
cost of production. Other factors which enter into the price situation 
need not be discussed at this time, but they do have considerable bearing 
on the financial outcome of the deal. (Aug. 17).—G. S. Ratston. 
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|| Mr. Potato Grower --- 


: To produce high yields and fine quality, potatoes must 
| be grown on humus-rich soil. 


To keep a soil rich in humus, plow down heavy cover 
crops. GRANULAR ‘AERO’ CYANAMID grows heavy 


cover crops. 


On the Frank Danser farm at Cranbury, 
N. J.. GRANULAR ‘AERO’ CYANAMID was 
disced in after digging potatoes, and a rye 
cover crop was planted. In April the dry- 
weight yields, including roots to a depth of 
3 inches, were 


With CY ANAMID—5,000 pounds per acre. 
Without CY ANAMID—2,600 pounds per acre. 


Fertilize Your Cover Crops With 
Granular ‘Aero’ Cyanamid 


AMERICAN CYANAMID COMPANY 


ROCKEFELLER PLAZA NEW YORK.N.Y. 
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MORE ABOUT GRADING 

In a recent issue of the Potato World, Hugh B. Tabb stated 
that “the good old days when potato growers and dealers could 
get by with most any old variety of potatoes, graded or not graded 
to suit their own whims, and marketed in any sort of container that 
happened to be the cheapest and most convenient, are fast passing 
away.” 

There is still some question as to whether the need for a better 
graded product is fully appreciated by a majority of those interested 
in the potato industry. One has only to visit a number of retail 
stores to appreciate that there are far too many poorly graded pota- 
toes reaching the market. It is true that the tubers in the con- 
sumer packages are more uniform than those in open packages but 
even with these, there is much to be desired in the way of more 
careful grading. 

Apparently the authorities in the state of Maine appreciate this 
fact, since all potatoes of the 1939-’40 crop packed in ten or fifteen 
pound packages or in containers up to forty-nine pounds, and sold 
under the official Maine trademark, must be graded to 2%-inch 
minimum as to size and to U. S. No. 1 in other respects. Potatoes 
packed in containers of fifty pounds or above, carrying the official 
trademark, must be graded to two-inch minimtim, and meet the re- 
quirements of the U. S. grade in other respects. This change re- 
sulted, to a large extent, from a survey made by the Maine authori- 
ties which revealed that there was considerable complaint to the 
effect that there were too many small or uneven sized potatoes in 
the consumer packages. 

It is obvious that there is a greater appreciation than ever before 
of the need for placing a better graded product on the market. We 
have, however, only made a beginning in this direction. With cer- 
tain states taking a decided step in the direction of better grading, 
it is possible that others will find it necessary to be more careful in 
this operation. 
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LATE BLIGHT RESISTANCE IN POTATO VARIETIES 
AS REFLECTED IN YIELDS? 


F. J. STEVENSON? 


Division of Fruit & Vegetable Crops & Diseases, Bureau of Plant 
Industry, U. S. Department of Agriculture, Washington, D. C. 


In the breeding of varieties of potatoes, in Maine, resistant to 
late blight caused by Phytophthora infestans, it is important to compare 
yields of the new and standard varieties under both sprayed and non- 
sprayed conditions. Such comparisons must be made in the field 
and, although field plot techniques aid in minimizing the effects of 
soil heterogeneity, blight epidentics are not easily regulated. 

The prevalence of blight depends on weather conditions, and 
these vary from season to season. In 1933 no blight occurred, and 
the susceptible varieties yielded as much in the non-sprayed plots as 
in the sprayed. Jn 1937 the blight started early, but hot, dry weather 
prevented it from reaching epidemic proportions until toward the end 
of the growing season. Under these conditions some of the suscepti- 
ble varieties had made their crop of tubers before the blight could 
cause much injury. In 1938, the blight started in June and, be- 
cause of an excess of rain and cloudy weather during the greater 
part of the growing season, one of the severest epidemics in two dec- 
ades prevailed. Susceptible varieties were injured in both the sprayed 
and non-sprayed plots and the yields of the resistant varieties were 
decreased significantly in the plots not protected with spray. 

In 1937 and again in 1938 six blight resistant varieties—Presi- 
dent, Sebago, 336-123, 336-144, 336-202 and 336-302—were grown 
in comparison with Katahdin and Green Mountain. Eight plots of 
25 hills of each of the eight varieties were grown each year in two 
Latin squares. In 1937 one of these squares was sprayed with 
bordeaux mixture six times during the growing season, the other 
was left unsprayed. In 1938 seven applications of bordeaux were 
applied to the sprayed plots. 

The yields in bushels on each acre of U. S. No. 1 potatoes and 
the percentages of U. S. No. 1’s produced by these varieties for the 
years 1937 and 1938 are given in table I. 


1In cooperation with the Maine Agricultural Experiment Station, Orono, Me. 
2Senior Geneticist. 
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In 1937 no significant differences in yield were found betwecn 
the sprayed and the non-sprayed plots of any of the varieties, except 
Green Mountain. The sprayed plots of the latter variety yielded 48 
bushels to the acre more than the non-sprayed. In 1938, however, 
the average yields of the non-sprayed plots of all eight varieties were 
significantly lower than those of the sprayed. Sebago yielded 83 
bushels on each acre which yield was less on the non-sprayed than 
on the sprayed plots, and Green Mountain showed a decrease of 162 
bushels. Sebago outyielded Green Mountain in both sertes of plots. 
This would indicate that the sprayed Green Mountain potatoes were 
injured by the blight, since in non-blight years, or in years in which 
the epidemic developed late, as in 1937, sprayed Green Mountain 
yielded as high as Sebago, or sometimes higher. Sebago was much 
less injured than Green Mountain. In the sprayed plots in 1938 it 
yielded 422 bushels to the acre, as conapared with 383 for the Green 
Mountain; in the non-sprayed plots it yielded 339 bushels to the acre, 
as compared with 221 for Green Mountain. 

The President variety has been grown in Maine for a number of 
years under the names, Foster’s Rust Proof or No Blight. It is highly 
blight-resistant and has maintained that resistance from year to year. 
It has been somewhat disappointing from the standpoint of yield and 
the percentage of U. S. No. 1 tubers produced, however, as is shown 
by the 1937 data in table 1. The remaining four varieties, 336-123, 
330-144, 336-202 and 336-302, are selections from a cross of Presi- 
dent x Katahdin. Probably the best of these is 336-144. It is quite 
blight-resistant as is shown by the yield of 358 bushels produced in 
the 1938 non-sprayed plots. It produces well-shaped tubers and a 
high percentage of number 1’s, and is later than Sebago. Variety 
336-123 looked promising for a number of years, but during the hot 
growing season of 1937 a comparatively large number of its tubers 
developed heat sprouts. Variety 336-202 is quite resistant to late 
blight, but has very poor cooking quality. Variety 336-302 is re- 
sistant to blight but produces low yields. All four of these varieties 
are commercially resistant to late blight, but because of the undesira- 
ble characters mentioned, they are not being considered for distribu- 
tion to growers. To date, Sebago is superior to any of them. 

In another test on Aroostook Farm in 1938 conducted by Dr. 
Reiner Bonde of the University of Maine, Sebago yielded more with- 
out being sprayed than the Green Mountain did when sprayed. The 
yield for Sebago non-sprayed was 232 + 6.5 bushels on each acre; for 
Green Mountain, sprayed, it was 149 + 6.5 bushels.* 


8Unpublished data. 
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Under conditions for blight that occurred in 1937, it would not 
pay to spray Katahdin, Sebago or the remaining five resistant varieties 
Green Mountain was the only one of the eight that needed Protection 
that year. This does not mean that Katahdin is resistant to blight, 
Katahdin is susceptible and, although it escapes occasionally, good 
farm practice requires that it be sprayed every year, the same x 
Green Mountain. In 1938, however, spraying would have been 
profitable on all the varieties in the test. 

Although the non-sprayed plots of Sebago did not yield so high 
as the sprayed in 1938, it must be remembered that this variety was 
planted in close proximity to non-sprayed Green Mountain in this 
test! The latter variety makes an ideal host for the disease organism, 
since it permits it to fruit very rapidly. Then, naturally, it spreads 
to other varieties. Sebago, in non-sprayed plots farther removed 
from Green Mountain, gave very satisfactory yields in 1938. | 
should be pointed out, too, that blight on this variety, even under the 
severest epidemic conditions, such as occurred in 1938, is more easily 
controlled than it is on the Green Mountain. Sebago has the added 
advantage that it is much less subject to tuber rot caused by late 
blight than is the Green Mountain. 


A REVIEW OF THE POTATO INSECT PROBLEMS 
IN NEW YORK STATE 


G. F. MacLeop 
Cornell University, Ithaca, N. Y. 


To review the status of potato insect problems adequately in the 
light of results of the past year of experimentation, it seems advisable 
to summarize the knowledge gained to date under New York State 
conditions. All the hazards of any generalization are included in 
such a discussion. Much that is, and probably will be, controversial 
because of the complex of organism, plant and their mutual environ- 
ment is, of necessity, a part of the general problem. If some state- 
ments sound over-sure it is because of the pressure requisite to sum- 
marization and omission of detail. With this well known and inevitable 
apology the discussion may be divided into two main parts; first a 
consideration of potato spraying and dusting for the control of in- 
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sect pests attacking potato vines; and second, a resume of experi- 
ments dealing with insects and associated organisms which cause 


potato tuber defects. 


Potato SPRAYING AND DusTING ExPERIMENTS 


Potato vines are sprayed to protect them from insects and dis- 
eases. It seems necessary to restate this frequently because of the in- 
creased interest in the effects on plant growth of chemicals used pri- 
marily for plant protection. It has been established beyond any 
reasonable doubt that practically every fungicide or insecticide which 
has been studied does affect growth and therefore may modify yields 
of tubers. However, it should be pointed out that there is some 
lack of consistency in the data and certainly there is great need for 
amore complete understanding of the conditions influencing plant and 
chemical interactions. As an example, in years when insects and dis- 
eases are at low ebb in Long Island potato fields bordeaux sprays have 
reduced yields. This may be the result of a disturbance in plant-wa- 
ter relationship through increased transpiration but this fact has not 
yet been definitely established in our field tests. Modifications of 
spraying schedules in order to vary the time and amounts of bordeaux 
applications have resulted in some interesting trends in potato yields 
but here too there are reverses which are difficult or impossible to ex- 
plain. Pyrethrum dusts have, on occasion, given definite evidence of 
plant reactions which would be of great value were it possible to un- 
derstand the interactions involved. To date, we have been unable to 
secure a repetition of the increased blossoming of potatoes which was 
so apparent in an earlier experiment. A more complete under- 
standing of plant-chemical interactions must await further labora- 
tory studies since the complex of factors in field experiments prevents 
clear-cut conclusions. 

The insect pests of potato vines in New York State vary widely 
in their importance as judged by final yields. In terms of individual 
insects on plants, aphids are by far the most numerous group, yet 
experiments in which control of aphids has been accomplished con- 
sistently, fail to show any increases in yields attributable to such con- 
trol. Apparently, potato vines supported populations of aphids in 
excess of 5 million to the acre without serious curtailment of yields. 
Bordeaux or sulfur dusts and sprays have resulted in increased aphid 
populations on treated as compared with untreated plants and in- 
creased yields from treated vines have been common despite higher 
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aphid populations. Obviously, these statements apply to table stock 
since the matter of disease dissemination by aphids in potatoes growy 
for seed has not been included in our experiments. 

The importance of the tarnished plant bug as a pest of potato 
vines is not definitely known. As a rule these insects do not occy 
in large numbers in many potato fields. Each feeding puncture re. 
sults in the well known wilting of the growing tips with subsequent 
gall-like structures forming around the injury. Judging solely from 
observations the plants seem to outgrow the injury which occurs 
when most rapid growth is being made and we have no evidence 
that yields have been adversely affected. There is a real need fo 
more careful study of this subject before concluding that the tar. 
nished plant bug is of no economic importance in its injury to potato 
vines. 

The numbers of potato flea beetles vary greatly from field to field 
and from year to year. The importance of these insects depends 
directly upon the numbers which occur in the second or summer 
brood. Yield reductions of as much as 60 bushels of potatoes to the 
acre were recorded where flea beetles reached high population levels, 
Adequate protection from, the flea beetle damage has been secured with 
all of the various modifications of bordeaux formulae including 
2-1-50 mixtures provided at least 100 gallons on each acre has been 
applied with 300 pounds pressure. In other words distribution and 
coverage are more important than the exact formula used. Both 
sprays and dusts containing copper have afforded protection. Sul- 
fur either as a dust or spray has given no control of flea beetles. Ar- 
senates of both calcium and lead do not seem to be necessary for 
flea beetle control on potatoes adequately sprayed with bordeaux 
mixture unless the insects occur in epidemic proportions. The status 
of rotenone and pyrethrum sprays or dusts for flea beetles is some- 
what indefinite. Although both materials are toxic, particularly when 
atomized with oils the costs of these botanical poisons in comparison 
with bordeaux mixture presents a serious handicap for their use in 
many cases. 

The potato leafhopper is outstandingly the most important pest of 
potatoes so far as yield reductions resulting from insect attacks are, 
concerned. Distinct decreases in yields have been obtained with pop- 
ulations of approximately 200,000 hoppers to the acre. Both copper 
and sulfur dusts and sprays have given excellent control of leafhoppers 
and combined copper-sulfur lime dusts have demonstrated their value 
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where leafhoppers are a problem. Rotenone has been shown to be of 
no value for the control of leafhoppers. Pyrethrum has given in- 
creased control of this insect and more work must be done to demon- 
strate the economic feasibility of using this material. 

Considerable interest has developed in the possible use of airplanes 
for treating large acreages of potatoes with insecticides and fungicides. 
Much of this interest may arise as the result of two facts: first, no 
grower enjoys the job of spraying or dusting potatoes if there is an 
easier way of doing as good a job; and, second, both growers and 
research workers appreciate the damage caused by spraying and dust- 
ing machines. These facts are obvious and need no expansion of 
discussion but it is interesting to note that losses of as high as 75 
bushels per acre have resulted from sprayer injury in experiments 
during the past year. There is a great need for studies looking toward 
improvements in machinery of all kinds for applying chemicals to 
plants and the possibilities of increased efficiency in mechanics of 
spraying or dusting have been largely neglected or ignored in the 
search for more toxic chemicals. However, the use of airplanes in the 
field of plant protection raises many problems, the natures of which are 
so divergent from many of the ground machine problems that much 
experimental work must be done before satisfactory control of potato 
insect pests is established. 


INsEcT AND OTHER INJURIES TO Potato TUBERS 


Studies of wireworm infestations in potato fields have brought 
several interesting facts to light. The wheat wireworm definitely 
starts in sod crops, does extensive damage to potatoes late in the 
season, occurs chiefly in low spots of fields and is found largely in 
loam and gravelly soils. The eastern field wireworm infestations 
definitely can start in cultivated crops such as beans, potatoes or corn. 
This species does extensive damage to potatoes in mid-summer but 
ceases feeding late in the season and occurs chiefly, if not solely, in 
sandy soils. The two species are therefore diametrically opposed 
and it is now apparent that the elimination of sod crops from potato 
rotations prevents infestations of wheat wireworms but continuous or 
short rotations will not prevent the establishment of field wireworm 
populations. Further investigations particularly of the various crop- 
ping systems are being conducted which will shed more light on this 
complicated situation. 
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There are two developments of interest in the experiments of th 
past season dealing with gnats and millipede injury to potato tubers 
Where lime and manure were used together in a rotation more injury 
to potatoes resulted than where either was used alone. These fing. 
ings closely paralleled the occurrence of potato scab in the same ex. 
periments. Tests of potato varieties have indicated that there ar 
marked differences in the susceptibility of potato tubers to gnat ang 
millipede injury. Moreover, these varietal tests are the only exam. 
ples in which the scab gnat and millipede damage have shown large diver. 
gencies in degree of injury for each individual organism. Naturally 
further tests of these varieties under condition of a wider range must 
be conducted before a definite conclusion can be warranted. 

In general, and in conclusion, it may be safely said that as ow 
information regarding potato pests increases so also does our confusion 
increase. If any progress has been made it is more in the direction 
of what not to do rather than what to do. Only those who do not 
fully appreciate the complexity of the potato insect problems have 
ready solutions to offer. 


RELATION OF LENGTH OF DAY TO FLOWER AND SEED 
PRODUCTION IN POTATO VARIETIES 


A. E. CLARKE! AND P. M. LomMBarp? 


Division of Fruit & Vegetable Crops & Diseases, Bureau of Plant 
Industry, U. S. Department of Agriculture, Washington, D. C. 


INTRODUCTION 


The premature abscission of buds and flowers and the pollen 
sterility found in many commercial varieties and breeding stocks 
of potatoes often make it difficult to obtain certain desirable crosses. 
For this reason it is important to understand the influence of a 
number of environmental and genetic factors on the production of 
flowers and seed balls. This paper presents some of the results ob- 
tained when plants were grown with different photoperiods. 


MATERIALS AND METHODS 


Three series of plants were grown in the greenhouse at Belts- 
ville, Md. One series was produced in 1937, the remaining two in 


Associate Cytologist. 
2Associate Horticulturist. 
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1938. The 1937 series of plants was subjected to four different 
photoperiods. One photoperiod consisted of the natural day which 
varied during the experiment from approximately 10 to 13% hours. 
The other three photoperiods were obtained by lengthening the nat- 
ural photoperiod with Mazda light from sunset to 9 P. M., to 10 
P.M.,and to 11 P. M. Sixty-watt bulbs with 12-inch reflectors were 
used, each bulb serving twelve square feet of bench space. The in- 
tensity of this artificial light ranged at bench level from approxi- 
mately 20 to 30 foot candles. When the experiment began, the 
lights were about 31% feet above bench level, but as the plants grew 
to a considerable height it was necessary to raise the lights several 
times. 

Each bench was covered with black cloth placed over a light 
wooden framework to provide dark chambers for the four groups of 
plants. These dark chambers were satisfactory in excluding light, 
since a Weston foot candle meter, sensitive to one foot candle, failed 
to register when placed inside the compartment. The four plots were 
covered at sunset, 9 P. M., 10 P. M., and 11 P. M., respectively. All 
plots were uncovered before sunrise. 

Tubers of thirteen varieties were planted in the greenhouse bench 
on the 25th of January at 8-inch intervals in rows one foot apart. 
With each light treatment, the six plants of each variety were ran- 
domized. The date of emergence varied from the 8th to the 24th of 
February, with most of the plants appearing above ground about 
the 11th of February. All plants were pruned to single stems. 
Electric lights were turned on beginning the 24th of February. The 
varieties planted in 1937 were 164-6, 164-7, 1010-68, 1019-69, 1019- 
106, Earlaine, Katahdin, Houma, Rural New Yorker No. 2, Sebago, 
Golden, Chippewa and S. 41956. The first seven of these were self- 
pollinated, since they proved fertile under field conditions at Presque 
Isle, Me. The others produced very little viable pollen when grown 
in the field and were therefore crossed with 164-7, Earlaine or 
Katahdin. All flowers were pollinated several times. 

The temperature was maintained at approximately 65° to 70° F. 
during the day and 45° to 50° F. at night. If outside temperatures 
went higher, there was also an accompanying rise in greenhouse 
temperatures. The humidity was kept fairly high by frequently wet- 
ting down the walks between the benches. 

Four series of light treatments were provided in 1938 namely, 
9, 11, 13 and 16 hours. Katahdin, Earlaine, No Blight, Hindenburg, 
Sebago, Triumph, Warba and S. 41956 were used, each variety being 
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TABLE 1.—Number of seed balls produced on each plant under different 


photoperiods 
1937 
| Additional 1 
Variety or Selection None To | Mean (c) 
9 P.M. | 10 PM. | II PM. | 

No. | No. | No. | No. 

350 | 1317 | 16.67 | 12.67 11.50 
GE saaitiendannauaeds 5.00 | 13.33 | 10.83 10.33 9.87 
0.00 11.17 | 10.33 13.33 8.71 
TOIQ-106 2.17 7.50 | 6.83 6.83 5.83 
0.00 6.50 7.83 8.50 5.71 
0.00 1.50 | 5.00 3.17 2.42 
Rural New Yorker No. 2 0.00 2.17 1.50 | 2.00 1.42 
re | 0.00 0.33 1.67 3.50 1.38 
0.17 0.83 183 | 1.17 1.00 
DG siacciiconiwenss | 0.00 1.00 2.50 | 0.50 1.00 
| 0.00 0.83 0.00 2.17 0.75 
| 0.00 0.33 0.50 0.83 0.42 
0.00 0.17 083 0.33 0.33 

0.83 4.53 5.10 5.03 


(a) 2x S.E. diff. between means of 6 = 2.826 seed balls. 
(b) 2x S.E. diff. between means of 78 = 0.784 seed ball. 
(c) 2x SE. diff. between means of 24 = 1.413 seed balls. 


replicated to twelve plants under each light treatment. Tubers were 
planted on the 9th of February, and young plants transplanted to the 
greenhouse benches on the 2d of March. Before the plants emerged, 
artificial light was turned on at sunset, the time being changed 
throughout the growing season. It was recognized that in the 
1937 experiment the plants were subjected to varying photoperiods 
as the time of sunrise changed. To regulate the length of day more 
accurately, all benches were uncovered at 8 A. M., the 9-hour series 
being covered at 5 P. M., the 11-hour at 7 P. M., etc. Earlaine and 
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Katahdin were self-pollinated ; the other varieties were crossed with 


Earlaine and Katahdin. 


In another experiment planted two weeks later, a wider series 
of photoperiods was used, but only two varieties (Sebago and Ear- 


laine) were tested. 


In this experiment, plants were subjected to 


photoperiods of 9-, 11-, 13-, 14-, 16-, 18-, and 24-hours (continuous 
light). Earlaine was self-pollinated ; Sebago was crossed with Ear- 


laine. 


EXPERIMENTAL RESULTS 


With ordinary daylight, as shown in table 1, three of the varie- 


ties namely, 164-6, 164-7, and 1019-106, produced a considerable num- 
ber of seed balls, but the number was substantially increased in every 
case by the use of artificial light. Katahdin produced one seed ball 
only, and the remaining nine varieties produced no fruit. All thir- 
teen varieties produced some seed balls when the photoperiod was 


1937 


lengthened. This agrees with the results obtained at Arlington. 


TaBLE 2.—Mean weight of seed ball and weight of seed in each ball 
produced under different photoperiods 


Mean Weight of Seed Ball 


| Weight of Seed in Each Ball 


as | Additional Light | 

. | To | To | To Mean | To | 

| 9 PM/10 PM (a) | 9 PM 

| ms. | Gms. | Gms. | Mgs. 

Chippewa | 9.00 | 15.00 12.00 12,00 90.0 
Sebago 10.05 7.82} 7.03, 8.30 08.3 | 
Houma 9.58 | 7.14! 7.95 8.22 195.6 
164-7 6.58 | 708 8.01 7.22 97.0 
1019-69, 6.97 7.06 | 682 6.95 162.1 | 
Katahdin 7.68 5.53 | 7.61 6.94 | 110.0 
164.6 6.79 | 6.18) 682 6.60 | 131.8 | 

1019-106 7.02 6.75) 5.07; 6.58 128.4 
S. 41956 -- | = 135.0 
1010-68 5.88 | 5.93 5.51 5.77 48.1. 
Golden | 7.40 | 0.00 7.50 4.07 | 88.0 | 
Earlaine | 4.15 | 4.86 4.85 4.62 60.0 | 
Rural N. Y. No. 2 5.18 4.52 | 79.2 | 
| Mean | 
Mean (b) | 6.08 6.590 710 (d) 109.50 

(a) 2x S.E. diff. between means of 3 = 2.95 gms. 

(c) 2x S.E. diff. between means of 3 = 39.99 gms. 

(b) 2x S.E. diff. between means of 12 = 1.48 gms. 

(d) 2x S.E. diff. between means of 13 = 17.99 mgs. 


To 


Additional Light 


To | Mean 
11 PM, (c) 
Mgs. 

185.0 | 153.0 

70.0 85.7 

178.9 | 174.0 

123.2 | 106.5 

151.2| 159.8 

118.6 | 109.8 

127.7 | 129.0 

117.3 | 1228 

115.0 | 120.1 

42.5 | 44.7 

86.2 | 58.1 

72.4| 70.1 

92.5 92.4 

113.88 


a 
4 
ae 
| 
4 te 
but 
10 PM 
Mgs. 
184.0 
99.2 
166.0 \ 
% 
100.9 
127.5 
122.7 
112. 
3.3 
43.5 
0.0 
78.0 
105.6 
6 
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Va., by Stevenson and Clark (2). The statistical analysis shows q 
highly significant difference between the ordinary day length ang 
all three of the other photoperiods. There is, however, no signif. 
cant difference between the three artificial light treatments. It j 
evident, too, that all varieties did not react in the same manner to 
the different photoperiods. 

The seed balls were allowed to mature on the vines before har. 
vesting. The results obtained from calculating the mean weight 
of the seed ball and the weight of seed in each ball produced with dif. 
ferent photoperiods are shown in table 2. Plants grown with ordi- 
nary daylight are not included in the table, since only four varieties 
produced any seed balls. There were no significant differences in 
mean weight of seed ball and in the weight of seed in each ball for 
the three photoperiods tested, but there were significant differences 
between varieties. As previously pointed out, this was also true 
for the number of seed balls. Figure 1 shows the total number of 


FicurE 1 


Comparison of size and number of seed balls of Chippewa (left) and 
Rural New Yorker (right) produced under 
different light treatments. 
1. Lights to 11 P. M. 3. Lights to 9 P. M. 
2. Lights to 10 P. M. 4. No extra light. 
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seed balls produced by the varieties, Chippewa and Rural New York. 
er, with different photoperiods. The difference in size of fruit fo, 
these two varieties is quite marked. Chippewa produced larger seeq 
balls than any other variety or strain grown in this experiment, 

Since a significant increase in the number of seed balls was 
found in 1937 between the series exposed to ordinary daylight ang 
the series receiving light to 9 P. M., it appeared advisable to study 
photoperiods of 9-, 11-, 13-, and 16-hours, some of these being short- 
er than the photoperiods studied during the previous year. Data for 
the production of both flowers and seed balls in eight varieties with 
these photoperiods, are summarized in table 3. The differences jp 
number of flowers produced between varieties and between light 
treatments were highly significant, the number increasing as the 
photoperiods became longer. The increase in total number of flowers 
of the 11-hour compared with the 9-hour series, however, is not large 
enough to be significant. The increase of the 13- over the 11-hour 
and of the 16- over the 13-hour series is significant. Similarly, for 
the total number of seed balls, the difference between the 9- and 11- 
hour series is not significant, whereas the differences between the 
11- and 13-hour and the 13- and 16-hour series are significant. The 
differences between the four light treatments, however, are not very 
great in respect to the percentage of flowers which produce seed 
balls. Considering the totals for all varieties, the percentage of flow- 
ers which set seed was approximately 50, 41, 50, and 48 for the 9-, 
11-, 13-, and 16-hour series, respectively. These data indicate that 
it is the greater flower production under the longer photoperiods 
which accounts for the increase in number of seed balls. The dif- 
ferent varieties, however, varied considerably in the number of seed 
balls produced in proportion to the number of flowers. In Earlaine, 
almost 80 per cent of the flowers formed seed balls, in Sebago only 
approximately 22 per cent. 

All varieties did not respond in the same manner to similar 
photoperiods either in the production of flowers or in the production 
of seed balls, but for all varieties tested, the 16-hour photoperiod 
gave the best results. 


Data for mean weight of seed in each fruit failed to show any 
significant difference between different light treatments or between 
varieties. 


The results of the experiment with photoperiods ranging from 
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9 hours to continuous light are summarized in table 4. Differences 
in number of flowers and in number of fruits caused by varieties, 
light treatments and their interaction are highly significant. Se- 
bago tended to produce more flowers than Earlaine with the very 
short photoperiods, but about the same number with an 18-hour 
photoperiod, and somewhat less with continuous light. The greater 
inhibitory effect of short photoperiods on flowering in Earlaine was 
further confirmed by an additional series planted at the same time, 
but which was subjected to a 9-hour photoperiod until the plants 
were developing buds readily visible to the eye, when the photo- 
period was increased to 16 hours. In this plot, Earlaine produced no 
flowers and of course no seed balls, whereas the Sebago plants pro- 
duced a mean of one flower and 0.1 seed ball. 

As in the other 1938 experiment, the differences between the 9- 
hour and 11-hour series are not significant for either flowers or seed 
balls. Comparing the 11- and 13-hour photoperiods, the difference 
is significant for the number of flowers produced, but not for the 
number of fruits. Differences between the 13- and 14-hour, and 
between the 13- and 16-hour series, are significant for both flowers 
and fruits. Differences between the 16-hour and longer photoperiods 
are not significant. This experiment shows that a photoperiod of 16 


TaBLE 4.—Flower and seed ball production in Earlaine and Sebago 


potatoes 
1938 
Flowers on Each Plant | Seed Balls on Each Plant 
ours Mean | Mean 
| Earlaine | Sebago (c) Earlaine Sebago (d) 
No No. No | No. No. No 
9 0.22 0.67 0.44 | O11 0.00 0.06 
II | 0,00 0.33 0.16 | 0.00 0.00 0.00 
13 I.1I 7.22 4.16 0.89 0.78 0.84 
14 4.56 11.67 812 3.80 1.67 2.78 
16 8.00 10.11 9.06 6.00 0.67 3.34 
18 10.44 II.11 10.78 | 6.33 1.67 4.00 
Continuous 11.89 7.44 9.66 5.89 0.22 3.06 
Mean (a) | 5.17 6.04 Mean(b)} 3.30 0.72 


(a) 2x S.E. diff. between means of 63 = 1.380 flowers. 
(b) 2 x S.E. diff. between means of 63 = 0.748 seed ball. 
(c) 2x S.E. diff. between means of 18 = 2.580 flowers. 
(d) 2x S.E. diff. between means of 18 = 1.400 seed balls. 
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hours is satisfactory under the conditions prevailing in the green. 
house at Beltsville at the time the plants were being grown. 

No significant differences occurred in the mean weight of seed 
in each seed ball between light treatments or between the two ya. 
rieties used in this experiment. 

Jones and Borthwick (1) found that flower primordia are |aig 
down at about the same stage in the development of the plant with 
both long and short photoperiods. If the photoperiod does not jp. 
fluence the number of flower primordia initiated, it appears tha 
the failure to obtain many blossoms with short photoperiods results 
from the premature abscission of young buds. The percentage of 
flowers which produce seed balls, as shown in table 3, is as high 
with the 9- as with the 16-hour photoperiod, although the total num. 
ber of flowers and consequently the total number of seed balls jg 
much less with the shorter photoperiod. Since seed balls develop 
satisfactorily with short day lengths when flowers are present, it ap. 
pears that the main factor in poor seed-setting under these condi- 
tions is the loss of young buds so that few, if any, mature flowers 
are secured. The main advantage in lengthening the photoperiod 
results from the decrease in the loss of young buds and immature 
flowers. 


SUMMARY 


1. Under greenhouse conditions at Beltsville, Md., the length 
of day is an important factor in the production of mature flowers and 
seed balls by various varieties of potatoes. 

2. Differences exist between certain varieties in mean weight 
of seed ball and weight of seed for each fruit. 

3. Varieties differ somewhat in their light requirements for the 
production of flowers and seed balls. 

4. A greater number of flowers is produced with the longer 
photoperiods. This accounts for the increase in number of seed 
balls. 

5. In general it appears that satisfactory conditions for both 
flowering and fruiting at Beltsville are provided by a day length 
of approximately 16 hours. 
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SECTIONAL NOTES 
CALIFORNIA 


The Potato Growers in the Stockton Delta have shared in the 
price advance which has come to a great many other commodities, 
and prices this past week have advanced from $1.00 to $1.25 per cwt. 

As is usual, while the market advances, there is a very heavy 
inquiry ; on the other hand, the actual shipments have not increased 
perceptibly during this past week and the trackholdings and stocks 
in the hands of the jobbers are very moderate at this time. 


The farmer, generally speaking, feels that prices have been too 
low and are just now reaching somewhere near the level where they 
should have been. 

In fact, there is a great deal of optimism in the Stockton District 
at this time, principally because of the fact that reports from both 
the Idaho and the Klamath Falls District in Oregon indicate that 
these districts will have considerably less potatoes this season than 
last. 

Reports from Idaho generally seem to crystallize in an estimate 
of 27,000 to 28,000 cars total for the season against 33,800 and some odd 
for last season and shipments from the Klamath Falls District are 
estimated as not over 6,500 cars this year as compared with over 
8,200 for last season. 

The Klamath Falls District has been suffering from a number 
of frosts. All the vines are dead at the present time and a large 
percentage, 35 per cent according to a number of estimates, will be 
No. 2 potatoes this year, with even the best No. 1 Grades running 
only to medium sizes. 

The quality in the Stockton District, generally speaking, is good 
although Sepedonica has taken quite a large toll in many of the 
fields which of course has had the tendency of reducing the available 
supply of potatoes very considerably. (Sept. 11).—E. Marx. 


IOWA 


The potato crop in Iowa is of good quality but moderate in 
quantity. There are small patches of potatoes on a large proportion 
of the 200,000 farms of the state and other smaller lots in the gar- 
dens, both in the country and in town. There are approximately 
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75,000 acres of these plantings, and the size of the yield in these 
patches and gardens is a large factor in the potato supply and in the 
potato markets of the state. We do not have the factory Population 
nor the tenement districts where local gardens are rare. A personal 
canvass in half a dozen places in each of twenty counties, pretty wel 
covering the state reveals that the tubers are in good shape and 
rather clean, but not large. Very much of the same thing might be 
said of the commercial supply which comes largely from 200 farms 
on mucks and peats and silts in the north central portion of the 
state. 

Apparently the drought which occurred during the month of May 
had the effect of making the crop late, and of throwing tuber-making 
into warmer weather with the result that the yields were much smaller 
than we sometimes obtain. 

One of our growers has about thirty-five acres of Cobblers 
planted with Prince Edward Island seed in which no visible virus 
has been found by the inspectors for seventeen years. Mr. A. G, 
Tolaas and one of his best men, Mr. R. C. Regnier, found no visible 
symptoms of virus in this field. It was still alive after Red River 
certified seed fields had died. We are looking forward to certifica- 
tion for Iowa trade and for the southern trade by the use of such 
foundation stock. If our potatoes do not develop dry rot when 
shipped in the fall as did the Red River seed which was bruised, 
and then shipped to lowa in the fall, our Cobbler seed may prove 
to be even better than the Red River seed for southern use. We can 
grow good Triumphs, and if we could get equally good foundation 
stock seed, we could produce Triumph seed which would grow more 
quickly when taken to the far south, than does that from several 
hundred miles farther north, because our Triumphs would mature 
during favorable seasons,—rather early in July. 

It has been brought to my attention that some of the produce 
press does not like to emphasize that growers should use certified 
seed in 1940, above all recent years, for the reason that there are 
infestations of bacterial ring rot in many of the seed-producing 
states. Most certification inspectors have announced that they 
would reject for certification all fields in which any of this rot is 
found. In that this rot occurs in the seed before there are any visual 
proofs of its presence, we cannot be too careful about what we buy 
and plant in 1940. We should stand by certification and the certifica- 
tion officials. (Sept. 7)—C. L. Fitcn. 
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NEBRASKA 


The potato crop, as a whole, in western Nebraska is beginning 
to show signs of approaching maturity. It was feared that we 
would have a repetition of 1938 conditions, when a week of cloudy and 
rainy weather developed an epidemic of Early Blight in the irrigated 
sections. This season conditions were apparently very favorable about 
the first of September when Early Blight lesions began to show 
in most fields. The sky was completely overcast during the second 
week of the month. Then, after two days of threatening rain, the 
weather cleared, and apparently the danger of an epidemic has passed. 

In the case of the dry land growers, the failure of rain to come 
during the early part of September has been a great disappointment. 
The result will be that yields on the dry land areas will be very low 
again. In a very few localities, the yields will approach normal, but 
much of the crop will yield less than one-third of a crop (100 bushels 
peing considered average). Of the certified crop, which may be con- 
sidered a cross section of the total, approximately one-fourth of the 
dry land acreage planted was lost because of drought and early insect 
injury. With the yields mentioned above, it is readily apparent that 
the dry land situation is very discouraging. 

Since, as mentioned before, Early Blight does not seem to be a 
factor with the irrigated sections now, it appears that normal yields 
may be expected in this area. In the case of the Certified fields, the 
yields should range from 250 to 400 bushels on each acre, with a few 
above. The average of all irrigated fields, which includes considerable 
marginal land should be about 225 bushels to the acre. As far as can 
be determined at this time, the indications are for generally good qual- 
ity, since Psyllid Yellows, that caused such havoc in 1938, is a 
minor factor. 

During the early part of September there was some digging, 
which represents the clean-up of the early crop, but we shall not be- 
gin to harvest the main crop until the 25th of September. The dry 
land yields will be the last to be harvested, in order to gain every 
advantage we possibly can from late growth. 

To quote the expression current among potato buyers during the 
first week of September “the market was on fire,” in that period. 
Prices paid for table stock during that time jumped from 75 cents 
per cwt. to $1.50, or above, in a few cases. At this time (Sept. 13) 
things have quieted down very much. 

No prices have been established for future on the certified 
market. The general feeling is that fairly good prices will obtain, 
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that is, similar to the past season, or better. Most of the trade, ang 
the growers as well, seem to feel that it would be better to wait until 
something more definite is known regarding the yields and the quality 
before beginning to sell. (Sept. 16)—Marx Korunke. 


NEW JERSEY 


Approximately 595 acres of late planted potatoes were entered 
for certification this year. The Irish Cobbler variety leads with 2 
acres and is followed by the Chippewa and Katahdin with 185 and 
86 acres, respectively. Small plantings of Green Mountains, Red 
Skins and Houmas are also included in the acreages entered, 

The New Jersey potato crop was very spotty. Many of the 
larger growers report yields only one-half as large as last year, [y 
some sections the yield was as low as 50 sacks to the acre, whereas 
in sections only a few miles removed, yields as high as 150 sacks 
were reported. The harvesting operations were very slow because 
of the low price and poor yields. With present prices, however, 
it is very likely that the New Jersey crop will soon be cleaned up. 
(Sept. 15)—Ww. H. Martin. 


NEW YORK 


Field inspection has been completed by the State Certification 
Service. The acreages that passed certification are as follows: 


Acres Entered Acres Passed 


Variety 1938 1938 1939 
104 75 63 69 
342 378 158 237 
7 1 7 1 
0 3 0 0 
4 0 4 0 
Green Mountain ........... 670 546 520 414 
126 220 103 164 
467 363 325 267 
ge ee 339 138 224 134 


0 26 0 0 
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The inspection season is nearly over but it is probable that a few 
acres of late potatoes will still be rejected. Most of the state has 
suffered severely from dry weather during the greater part of the 
summer. Asa result the yields will be low and the potatoes small. 
Late blight is reported in all parts of the state and is doing damage 
in a few inspected fields. Its presence, in spite of the dry season, 
can probably be accounted for by the relative frequency of cool 
nights and by the abundant inoculum from the previous season. 
(Sept. 13—K. H. Fernow. 


According to the potato crop estimate of the Ist of September, 
New York will harvest a crop lower by 8 per cent than that in 1938 
and 15 per cent less than the 10-year average. Although the Septem- 
ber estimate is larger by more than 600,000 bushels compared with 
the August report, it is difficult to explain the increase, since August 
was excessively dry throughout much of Upstate New York. To- 
gether with corn, beans and many vegetable crops, potato fields in 
most of the western New York counties are maturing at least two 
weeks earlier than normal. Late blight has appeared in a few fields 
in the southern tier counties, whereas drought finally hit northern 
New York which, until the middle of August, was the only potato 
section of the state that had plenty of rain. We feel certain that the 
late crop will be very disappointing in both quality and yield as the 
seasonal rainfall deficit is high up to this time (September 15th). 

The Long Island estimate is 33 per cent less than 1938 and 
growers are delaying harvest on account of a weak market. Digging 
has accelerated this week with a strengthening in price. Muck grow- 
ers have a slightly larger crop than last year but they, too, have held 
up digging until prices are more in line with the crop estimate. About 
seven and one-half per cent of the. total New York crop is grown on 
muck, Of this total, much of the Chippewa crop is used for potato 
chips, and a considerable proportion is brushed and packed in peck 
paper bags for a fancy trade. 


Less CERTIFIED SEED IN NEW YorkK 


Doctor Karl Fernow, in charge of seed potato inspection in New 
York, reports that about 17 per cent less acreage was entered and 14 
per cent less acreage passed than in 1938. This year, about 72 per 
cent of the inspected acreage passed as against 69.7 per cent last year. 
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The principal varieties eligible for certification in order of volume are 
Green Mountain, Smooth Rural, Chippewa, Katahdin, Russet Rural, 
Cobbler and Bliss Triumph. (Sept. 14).—E. V. Harpensure, 


PENNSYLVANIA 


We have had a very unusual growing season in Pennsylvania this year 
Potatoes in some sections of the state have made good growth and q 
fine crop is expected, whereas in other sections the crop will be very 
short, caused, principally, by poor growing conditions. In a few 
small areas Late Blight was severe and several fields were entirely 
killed. 

Climatic conditions for the state in general have been dry, es. 
pecially during the earlier part of the growing season. Rains during 
the entire summer have been spotty and of the local thunder-shower 
type, which frequently missed some areas entirely while others 
were nearly drenched. 

There are indications that scab will be serious in some of the 
drier sections especially on some of the smooth-skinned varieties, 
and the Katahdin in particular. 

A state-wide Potato Field Day was held at Camp Potato near 
Coudersport in Potter County on the 16th of August where forty 
acres of Dr. Nixon’s potato seedlings are growing. Approximately 
600 persons from all sections of the state attended the meeting. Dur- 
ing the afternoon, County Agent Straw conducted the group ona 
tour of the certified seed fields in the county. 

We had approximately 1215 acres of potatoes entered for certi- 
fication in 16 counties of the state. The last inspection has not been 
completed but we expect to have over 800 acres certified. The 
acreages, by varieties, are given below: 


470.0 
143.0 
75.0 
33.0 
31.0 

832.0 


(Sept. 15).—K. W. LAUvER. 
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~The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 
More Boggs Graders in use than all other makes 


combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 99%% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 
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THE COLUMBUS MEETING 

The Twenty-sixth annual meeting of the Potato Association ¢ 
America will be held at Columbus, Ohio, on December 28, 29 and 7. 
The Fort Hayes hotel, with 350 rooms has been assigned as our head. 
quarters. This hotel will also serve as headquarters for the Section m 
Agriculture and the American Society of Agronomy. Rates for singk 
rooms with bath are $2.00 and up, and for double rooms, $3.50 and up. 

A session of the Association will be held on the morning ¢ 
Thursday, December 28, and a joint session with the American Society 
for Horticultural Science in the afternoon. Friday will be devoted tp 
sessions of the Potato Association, while a joint session with the Amer- 
can Phytopathological Society has been arranged for Saturday morning. 
The executive committee has agreed not to arrange a session for Satur- 
day afternoon unless the number of papers submitted is so large as to 
make it impossible to have them presented at the sessions mentioned 
above. It was agreed that a session on the last afternoon is not sat- 
isfactory, since most of the members are anxious to get started for 
home. Room 100, Page Hall, Ohio State University, has been assigned 
us for the sessions of the Potato Association. The joint session with 
the American Phytopathological Society will be held in the same room, 
while the session with the American Society for Horticultural Science 
will be held in room 106. Horticulture Hall. 

A number of valuable suggestions have been received concerning 
the type of program to be arranged for the Columbus meeting. Ser- 
eral members have suggested that one or possibly two sessions kk 
devoted to invitation papers. Among the topics suggested for discus 
sion are, irrigation, grading and packaging, internal quality, crop report 
ing, bacterial ring rot and breeding for disease resistance. If you have 
papers to present, the title together with the amount of time necessary 
for presentation should be sent in within the next few weeks. Witha 
little effort on the part of those working on potatoes, we can arrange 
a worth-while meeting at Columbus. Your Secretary will appreciate 
\our suggestions and support. 
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poTATO VARIETY AND SEEDLING TRIALS IN RHODE 
ISLAND? 


T. E. OpLanp anp T. R. Cox 
Rhode Island Agricultural Experiment Station, Kingston, R. I. 


The Rhode Island Agricultural Experiment Station has been 
cooperating with the Bureau of Plant Industry of the United States 
Department of Agriculture in a potato breeding program for a period 
of approximately 20 years. The main function of this Experiment 
Station in the cooperative enterprise has been to test, under local 
conditions, new seedlings as developed by the Federal department. 
It will be the purpose of this paper to present in brief form some 
of the results obtained over the last 10-year period with the various 
seedlings tested. 

The soil at the Rhode Island Station where these tests have 
been conducted is a fine sandy loam, level, and in a good state of 
fertility. Under favorable weather conditions yields of 300 to 350 
bushels per acre of marketable potatoes are not unusual. The fertilizer 
applied has generally been the equivalent of one ton per acre of a 4-8-8 
or similar grade. 

During the last 8-year period the seedlings have been grown 
in either 21- or 24-foot rows with four replicates of each seedling 
or variety. A number of tuber units have also been grown in 4- or 
5-hill replicates for general observation. In 1938 a number of 
seedlings was compared especially for scab resistance. The weights 
of potatoes of U. S. Grades 1 and 2 are recorded. The totals include 
Nos. 1 and 2. The percentage of No. 1 is calculated and can be 
used for determining the yields of U. S. No. 1 potatoes per acre. 


EXPERIMENTAL RESULTS 


The average yields of the six varieties and seedlings that have 
been grown over a period of five or more years are presented in 
table 1. The average yields of Green Mountains and Irish Cob- 
blers are for the same years as shown for the seedlings with which 
they are compared. 

Data are available for a period of nine years for Chippewa, seven 


1Published by permission of the Director of Research as Contribution No. 
541 of the station. 
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for Katahdin; six for Houma; and five for Golden. Over a nine- 
year period the Chippewas have outyielded Green Mountains by an 
average of 23 bushels per acre and Cobbler by 81 bushels. The 
Chippewa is one of the most promising of the seedling varieties in- 
cluded in the test under our conditions. 

The Katahdin was discontinued after 1936. It has not proved a 
satisfactory yielder under Rhode Island conditions. The average 
yield over a seven-year period was 267 bushels per acre compared with 
368 for Chippewa over the same period and 274 bushels for Cobblers. 

The Houma averaged 324 bushels during the six-year period 
1933-38 This was seven bushels more than the Chippewa for the 
same period of years. This appears to be a promising variety for 
our conditions. 


TABLE 2.—Yield data of seedlings tested for three or more years at the 
Rhode Island Agricultural Experiment Station 


Seedling No. Years | | 
Years of Test | 
| Total No.1 Total No.1 
| (Bu.) {(Per Cent.) | (Bu.) \(PerCent.) 
41,914 5 1930-34 | 323 83 319 91 
43,055 | 3 1929-31 324 92 | 378 93 
43106 | 1929-31 | 337 8 378 93 
43,317 4 1929-32 | 301 86 | 351 93 
43,322 | 3 | 1929-31 342 88 | 37 93 
43325 | 3 1929-31 |- 237 | 80 | 378 
43327 | 3 1929-31 261 | 88 378 | 88 
43452 1920-33 | 330 340 92 
43,471 | 3 1929-31 299 8 78 93 
45075 | 5 1934-38 245 | 74 | 305 84 
46125 | 3 1035-37 317 | 90 87 
46243 3 | 1934-36 | 290 8 | 262 90 
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The Golden produced an average of 256 bushels during a fiye. 
year period in which Chippewa yielded 326 bushels and Green Moyp. 
tains 271. The percentage of No. 1 potatoes was only 78 as com. 
pared with 90 for Chippewa and 91 for Katahdin. The Golden has 
been discontinued in these tests due to its lack of desirable charac. 
teristics. 


The average length of the growing season for these varieties, 
as may be seen in the table, shows all seedlings to be intermediate 
between Cobblers and Green Mountains in this respect. 

Tests on cooking quality on different varieties and seedlings 
have been made from time to time. The Chippewa and Katahdin 
have generally been found a little less mealy than the Green Moun. 
tains, especially in tests made during late winter and early spring, 
Other seedlings have varied from poor to good in cooking quality, 

The yields of 12 other seedlings that have been included in the 
test for three or more years are shown in table 2. The average yields 
of Green Mountains for the corresponding years are also shown. 

The new seedlings are kept in the test for varying lengths of 
time depending on performance. Lack of desirable cooking quality, 
disease susceptibility, or other factors may serve to eliminate them 
even if the yield seems satisfactory. 

Only three seedlings, Nos. 41,914, 43,452, and 46,125, of this 
group equalled or exceeded the Green Mountains in corresponding 
years on the basis of total yield. On the basis of U. S. No. 1, only 
46,125 equalled the Green Mountains. 

In table 3 a summary has been made showing the extent of the 
seedling tests since 1929 and also a summary of the performance of 
the seedlings. 

The number of seedlings or varieties tested in replicated short 
rows has varied from 8 in 1933 to 29 in 1938. Since 1934 a number 
of tuber units have also been included in the tests. 

The summary of the calculated yields for the different years 
gives some indication of the effect of the growing season on the 
potato crop. In 1929 none of the varieties or seedlings averaged 
300 bushels and only 11 of the 20 tested yielded 200 bushels or more 
per acre. In 1930, nine of the sixteen seedlings or varieties included, 
yielded at the rate of 400 bushels or more per acre, whereas all of them 
average 200 bushels or more. 

Some of these yields are based on replicated tuber units only 
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and should not be given too much weight. They serve, however 
to give a picture of the relative yields for the different years ond 
also some indication of the general performance of the Seedlings, 

A summary of the results obtained with 77 seedlings in a seah 
(Actinomyces scabies) study is shown in table 4. 


TABLE 4.—Summary of results with 77 seedlings and varieties grown 
in scab nursery, 1938 


| | Number of Varieties Yielding i 
Relative | Total | 


Severity of No. of | Over al 350-400 | 300-350 | 200-300 Lesh 
Scab | Varieties | | 200 
| (Bushels per Acre) 
None to slight | 45 | 4 | 8 6 | mo | 7 
Medium 17 | 3 I I | 8 | 4 
Severe 15 | 3 4 | | g 


Among the 77 seedlings included, 45 showed none or only a 
small scab infection. A number of these were practically free from 
scab. There were 17 that showed a medium amount and 15 that 
showed severe scab infection. The Green Mountains which were 
planted in alternate rows with each of the seedlings, were among 
those most severely infected., The soil had a neutral reaction, pH 7.0, 
which was favorable for scab development. 

The largest percentage of high yielding seedlings was found 
in the group showing the least scab. More than one-half of the 
seedlings showing the severe infection yielded at a rate of less than 
200 bushels per acre. 

A comparison of seedlings and varieties in the 1937 and 1938 
tests for resistance to early and late blight and to scab is shown in 
table 5. The figure for each year represents the average of the 
estimated percentage on the four replicates.* 

The estimates on early and late blight were made on all seed- 
lings and varieties at the same time. This was only a relatively 
short time previous to the maturity of the earlier varieties. For this 
reason the amount of disease may have been overestimated and the 


2The authors are indebted to Dr. F. L. Howard, Plant Pathologist, for assist- 
ance in making the disease estimates. 
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yields are better than would normally be expected with this high 
percentage of disease. A total of eight applications of 4-4-50 Boy. 
deaux was applied in both 1937 and 1938. The pH of the soil op 
which these potatoes were grown both in 1937 and 1938 was ap- 
proximately 6.0. 

The amount of early blight ranged from a trace to 15 per cent 
in 1937, and from a trace to 20 per cent in 1938. On the average 
there was more early blight noted in 1938 than in the previous year, 
The estimates of late blight ranged from 0 to 75 per cent in 1937 
and from 4 to 75 per cent in 1938. There was more late blight in 
1938 also. 

The Sebago, which appears to be one of the most promising of 
the seedlings, had very little of either early or late blight and yielded 
at the rate of 308 bushels per acre of U. S. No. 1 potatoes in 1938 
Comparable yields of the other varieties for the same years were: 
Green Mountains, 315; Houma, 235; Cobblers, 157; and Chippewa, 
138 bushels per acre. The Chippewas were badly infected with 
Leaf Roll. This not only reduced the yield greatly but made the 
blight estimate difficult to make. 

The percentage of scab is based on the number of tubers show- 
ing scab infection. The average for the two years ranged from 15 
per cent for Chippewa to 7 per cent for seedling No. 47,101. A 
number of the seedlings show promise from the standpoint of re- 
sistance to scab under these conditions. 


SUMMARY 

The Rhode Island Agricultural Experiment Station has co- 
operated with the Bureau of Plant Industry, United States Depart- 
ment of Agriculture, in testing potato seedlings developed by the 
Federal department. Seedlings have been compared with standard 
varieties in general use in the state with respect to yield, disease 
resistance, and other economic factors. An aggregate of 164 lots 
of seed stock has been tested in replicated short rows and more than 
400 smaller lots as tuber units or for special studies during the last 
10-year period. 

The Chippewa has proved one of the most promising of the 
new varieties. It is a good yielder, has a high percentage of market- 
able tubers, and is attractive in appearance. In cooking quality, 
however, it is somewhat less desirable than the Green Mountain 
under local conditions. 

The Katahdin is similar to the Chippewa in length of growing 
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season, appearance, and cooking quality. However, it has not been 
satisfactory from the standpoint of yield and has, therefore, been 
discontinued in these tests. 

The Houma is a medium maturing new variety that shows 
promtise for our conditions. It has a desirable appearance, good 
cooking quality, and also showed up well in yield. 

-The Golden, a yellow-fleshed seedling, lacked satisfactory couk- 
ing qualities and produced too high a percentage of No. 2 and un- 
marketable tubers to be desirable. 

The Sebago is outstanding in blight resistance. It also seems 
to be resistant to scab. It is a good yielder of high quality pota- 
toes. It is one of the most promising of the seedlings tested. 

The scab test indicated that a number of the seedlings, in addi- 
tion to the Sebago, are much more resistant to scab than are Green 
Mountains. 

Records on susceptibility to early and to late blight indicate 
that definite progress is being made in an attempt to develop varie- 
ties more resistant to these diseases than the varieties we now have. 


FERTILIZER REQUIREMENTS OF THE POTATO ON 
DIFFERENT SOILS OF ALABAMA 


L. M. Ware 
Alabama Experiment Station, Auburn, Ala. 


Fertilizers in some areas of America may be beneficial to crops, 
but their use is of doubtful economic value; for crops in the south 
the use of fertilizers is a necessity, and no other class of crops requires 
the heavy applications that are required by truck crops. For these rea- 
sons as accurate a knowledge as possible of the fertilizer requirements 
of the more important truck crops of the south is highly desirable. 
The Irish potato is a relatively important truck crop in Alabama and 
in the south. To obtain information on the fertilizer requirements 
of the potato in Alabama, experiments have been conducted at inter- 
vals during the past eight years at five points in the state and have 
involved 5 soil series. In the commercial section of South Alabama 
experiments have been conducted to determine variations in the fer- 
tilizer requirements under different conditions and on different soils. 
These experiments have been conducted on so-called “new ground” 
and on older land, and comparisons have been made of the fertilizer 
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needs under systems involving leguminous and non-leguminous crops. 
The results of these experiments are summarized and briefly dis- 
cussed. 

In all experiments reported, an application of 1500 pounds of 
fertilizer per acre was used as a standard. At Fairhope treatments 
were triplicated on 1/60-acre plots and at Crossville and Bell Mina 
duplicated on 1/go-acre plots. The yields for fertilizers of different 
analyses are given in table 1. 


PotasH REQUIREMENTS 


It is apparent on all soil types that applications of potash have 
been necessary for highest yields. It is also apparent that very good 
economic returns have been obtained in all cases by increasing the 
potash rate from O to 3, or 4, per cent in the base fertilizer rate of 
1500 pounds per acre. Increases in yield of potatoes for increases 
in potash above this first rate have been small on some soils and on 
others substantial. In three of the six tests maximum yields were 
obtained at the 6-per-cent rate of application or from 90 pounds of 
potash per acre. In the other three tests an average increase of 
8.3 bushels per acre was obtained by increasing the application of 
potash from 90 pounds to 120 or 135 pounds per acre, an increase 
well justified economically since the cost of increasing the potash from 
go to 135 pounds per acre was approximately $1.80. At Fairhope 
on new ground of the Norfolk series, at Thorsby on Ruston soil, and 
at Fairhope on Orangeburg soil no increases have come from increas- 
ing the potash above 90 pounds per acre. 

Of the three elements usually supplied in a so-called complete 
fertilizer, potash may be omitted with least effect on yield. Consider- 
ing results of all six tests, the yield of potatoes without potash has been 
67 per cent of that produced with potash. If results are omitted from 
the Norfolk soil at Fairhope on land where no potash had been ap- 
plied since clearing, the yield of potatoes without potash has been 82 
per cent of that produced with potash. In a like comparison, includ- 
ing all tests, the yield of potatoes without nitrogen has been only 4o 
per cent and without phosphorus only 43 per cent of the yield with 
the respective elements added. At Thorsby 87 per cent of a maxi- 
mum yield was produced without any potash; at Fairhope on land 
which had been in cultivation for many years and on which complete 
fertilizers had been applied in past years, 84 per cent of a maximum 
crop was produced without any potash; at Belle Mina 85 per cent 
of a maximum crop was produced without any potash. 
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At Fairhope where no potash has been applied to the land since 
clearing, only 37 per cent of a full yield was produced without pot. 
ash from the sixth through the eighth year. The yield history by 
three-year periods shows an increasing deficiency of potash as pota- 
toes have been grown on the same soil. For the first three years the 
average yield of potatoes receiving no potash was 56 per cent of the 
highest yield obtained in the potash series; from the third through the 
fifth year the yield was 48 per cent of the maximum; from the sixth 
through the eighth year the yield was only 37 per cent of the maxi- 
mum. 


From a practical standpoint it appears that 90 pounds of potash 
per acre, or 6 per cent potash on a 1500-pound-per-acre basis, should 
be adequate on many soils. The likelihood, however, of this amount 
being inadequate on some soils and the low cost of an additional 30 
pounds per acre of potash would suggest the advisability of supply- 
ing approximately 120 pounds per acre of potash for the growing of 
potatoes in Alabama. 


NITROGEN REQUIREMENTS 


The requirement of the potato for commercial nitrogen varies 
considerably depending upon the history and fertility of the land. 
Results are presented for the several different conditions studied. 


Nitrogen requirements on new ground 


Newly cleared land has been used in the past for the growing of 
truck crops in South Alabama with many misgivings. Failures have 
often followed the effort of growers to produce truck crops on land 
the first year after clearing. Studies (1) in the field and in the labo- 
ratory have shown that these failures are most probably due to a 
shortage of nitrogen available to the growing plant because of a 
“locking-up” of the nitrates as a result of biological activity in soils 
high in easily decomposable organic material. 

In table 2 are given the yields of potatoes on land for the first 
eight years after clearing. It should be noted that only 21 per cent of 
the maximum yield was produced without nitrogen the first year 
after clearing, whereas the second year 68 per cent of a maximum 
yield was produced without nitrogen. It should also be noted that 
only 76 per cent of the maximum yield was obtained for 90 pounds 
of nitrogen the first year, whereas the maximum or near-maximum 
yield—g7 per cent—was produced at this rate for the second year. 
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Similar results with three other truck crops, cabbage, sweetpotatoes, 
and beans, showing the need of more nitrogen for the first year after 
clearing than for later years, substantiate the results obtained with 
potatoes. In the experiment where records are available from the 
first year after clearing through eight successive years, it should be 
noted that although an application of 135 pounds of nitrogen per 
acre was required the first year after clearing an application of go 
pounds per acre was adequate for the next three years after which 
time 60 pounds have been adequate. 


TaBLE 2.—VYield of potatoes, by years for first cight years after clearing 
of land, for different rates of nitrogen 


Pounds | Pounds | Yield in 
Nitrogen | Yield in Bushels per Acre Nitrogen Bushels per 
per Acre | | per Acre | Acre 
1931-5 | 1931 | 1932 | 1033 | 1034 | 1035 | 1036-’8 1936-8 
| 108 85 85 102 85 
45 148 133 140 162 197 60 158 
90 136 154 197 184 198 90 155 
135 178 159 198 163 205 120 162 


It would appear that not less than 135 pounds of nitrogen per 
acre should be supplied to potatoes grown on new soil the first year 
after clearing. After the first year, and for several years thereafter, 
it appears that potatoes grown on new ground should receive 90 pounds 
of nitrogen per acre. 


Nitrogen requirements on old land with no legumes in the rotation 


It is apparent from the data at hand that highest yields of pota- 
toes may never be expected on any normal soil of Alabama without 
some commercial nitrogen. For the six tests reported, less than 
one-half of the maximum yield was obtained where no nitrogen was 
applied. The exact amount of nitrogen required for potatoes probably 
may never be correctly made standard because of the varying degrees 
of soil fertility. It seenys certain for most soils other than newly 
cleared land that the nitrogen requirement will be found between 60 
and 90 pounds per acre or between 4 and 6 per cent of nitrogen for 
a 1500-pound-per-acre application. On most soils an application of 
60 pounds of nitrogen per acre seems adequate; however, on a 
few soils an increase in the application of nitrogen to 90 pounds per 
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acre will be well justified by returns from the increased prodyc. 
tion. At Crossville on a soil of moderate fertility an increase of 19 
bushels per acre was obtained by increasing the nitrogen applied 
from 60 to 90 pounds per acre. The additional nitrogen cost approxi- 
mately $3.40. At Thorsby on a fertile Ruston soil approximately y 
bushels increase in yield was obtained by increasing the nitrogen applied 
from 60 to go pounds. At Fairhope on a fertile Norfolk soil which 
had been cultivated for 6 years and on a fertile Orangeburg soil an 
application of 60 pounds per acre was adequate. At Belle Mina on 
a fertile Decatur soil only 3 bushels per acre resulted from the 
increased application. At Brewton on a Norfolk soil of medium to low 
fertility, 7 bushels per acre resulted from the increased application, 

From the data at hand it is apparent that no standard recommen- 
dation can be made for the amount of nitrogen which should be applied 
to all soils. The use of 1500 pounds per acre of a fertilizer car- 
rying 4 per cent nitrogen, or 60 pounds of nitrogen to the acre, will be 
adequate on most soils; if, however, we assume that the sites selected 
for the various experiments represent a fairly accurate cross-section 
of the soils of Alabama on which potatoes are to be grown, one may he 
reasonably safe in expecting an increase of approximately 6 bushels 
per acre of potatoes at an approximate cost of 50 cents a_ bushel 
by increasing the nitrogen applied from 60 to 90 pounds per acre. 


Nitrogen requirements with legumes in the rotation 


Results are not available for the various sections of the state to 
indicate the extent to which the use of legumes in a rotation affects 
the requirement of potatoes for commercial nitrogen. In South 
Alabama (2) it has been definitely shown that the continued use of a 
summer legume following the potato crop will result in a_ higher 
production level and a reduced commercial nitrogen requirement. 
These experiments show that by the time the fourth or fifth crop of 
summer legumes has been turned, the yield from 45 pounds per acre 
of nitrogen is as high as that from 90 pounds of nitrogen per acre. 
After this time experimental yields from the lower application have 
equalled or exceeded the yields from the higher nitrogen application. 

On land where summer legumes follow potatoes in a definite ro- 
tation it seems certain that 45 to 60 pounds of nitrogen per acre 
or 3 to 4 per cent on a 1500-pound-per-acre basis should be adequate 
after about four vears. For the first four vears, however, growers 
should continue the use of 60 to 90 pounds of nitrogen per acre. 
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PHOSPHORUS REQUIREMENT 


The result of the experimental work indicates that the phosphorus 
requirement of potatoes is approximately the same for the whole 
state. It is apparent that 150 pounds of phosphoric acid per acre, 
or 10 per cent on a 1500-pounds-per-acre basis, may be taken as the 
correct quantity for all parts of the state. 

Special note should be made of the extreme deficiency of phos- 
phorus on newly cleared land where no phosphorus has been arti- 
ficially added. At Fairhope only 7 per cent of the maximum yield was 
obtained on land never fertilized with phosphorus. When it is re- 
membered that about 12 bushels of seed were used in planting one 
acre, and it is noted that the yield was only 11 bushels per acre, it 
shows how small must be the quantity of phosphorus actually sup- 
plied by the soil. Notwithstanding this extreme phosphorus deficiency 
on newly clearly land, it is apparent that a given quantity of phos- 
phorus will overcome this deficiency and give about as large a rela- 
tive yield on new ground as on old ground. On new ground at Fair- 
hope 75 pounds of phosphoric acid per acre produced 82 per cent 
of the yield of 150 pounds, whereas on old land the smaller quantity 
produced 87 per cent of the yield of the larger quantity of phosphorus. 


CoMPLETE FERTILIZER 


An examination of the average yields for all six tests given in table 
1 shows that 98 per cent of the maximum yield was obtained for 90 
pounds of potash per acre, 99 per cent of the maximum yield for 
go pounds of nitrogen, and 98 per cent of the maximum yield for 150 
pounds of phosphoric acid per acre. Ninety-two per cent of a maxi- 
mum yield was obtained for the 45- and 60-pound-per-acre applica- 
tion of nitrogen. For only those tests carrying 60 pounds per acre, 
the average per cent of the maximum yield obtained was 96.6 per cent. 
Variations in the requirements of potatoes for the different soils have 
been pointed out. ; 

The most generally used fertilizer for potatoes in Alabama is 
a 4-10-7 (N-P-K); an application of 1500 pounds per acre is rec- 
ommended. Where this amount of fertilizer is used it is apparent 
that an adequate amount of phosphoric acid and potash is supplied 
with an extra 15 pounds of potash per acre. The extra potash 
should be adequate in most cases to supply that small additional pot- 
ash which has been shown to be needed on some soil for maximum 
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‘ yields. ‘The 60 pounds of nitrogen per acre may be considered ade. 
quate and slightly in excess of the requirements where a permanent 
rotation system is followed which includes legumes. This amount 
is entirely inadequate on new ground the first year after Clearing, 
The addition, however, of about 75 pounds of nitrogen per acre as 
a side-application given as soon as the young plants outline th 
row will supply the needed nitrogen and enable one to use the 4-10. 
fertilizer at planting time. On land which has been cultivated for , 
period of years and on which legumes have not been turned the ( 
pounds of nitrogen contained in the 1ecommended rate of the fer. 
tilizer above will be adequate on most soils. However, an additional 

30 pounds of nitrogen per acre on some soils may be expected to pay, 
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NORTHERN GEORGIA AS A SOURCE OF FALL CROP 
CERTIFIED SEED POTATOES FOR CERTAIN 
SECTIONS OF THE SOUTH? 


H. L. Cocuran? anv J. E. Battey® 


Georgia Agricultural Experiment Station, Experiment, Ga. 


The Irish potato has, for years, been one of the principal food crops 
in northern Georgia. Farmers in this section have grown potatoes 
chiefly to supply themselves with table and seed stock and only limited 
supplies for the market. In recent years, however, research and exten- 
sion workers have brought to their attention the possibility of supply- 
ing certain sections of the south with certified seed stock for fall plant- 
ings. No other section of Georgia is so favored with soil and climate for 
potato production as are Gilmer, Fannin, Union, Towns, Rabun, and 

' possibly a few adjacent counties which contain a relatively large acre- 

age of land suitable for growing certified seed stock. At present some 

of the land is not in condition for potato production but with the proper 


1Published with the permission of the Director of the Georgia Agricultural 
Experiment Station as Journal Series Paper No. 63. ; 

2Associate Horticulturist, Georgia Agricultural Experiment Station, Experi- 
ment, Georgia. 


’Associate Horticulturist in charge, Georgia Mountain Experiment Station, 
Blairsville, Georgia. 
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management yields ranging from 150 to 300 bushels per acre may be 
obtained. The crop is grown mainly on small farms in the narrow val- 
levs and on the foothills of the Blue Ridge Mountains where the alti- 


tude ranges from 1500 to 3500 feet. 


SoILs 


Generally speaking, the valley soils of northern Georgia are rela- 
tively high in organic matter, friable, and well drained. Potatoes are 
grown mostly on the Congaree and State soil types which have an 
average reaction of pH 5.5. These conditions are usually conducive 
to good growth and early maturity as well as to bright skinned and 
well-shaped tubers in comparison with the Piedmont soils of the state 
that are not adapted to potato production. 


CLIMATE 


Climate is probably the most important environmental factor af- 
fecting potato production. Since the Irish potato is naturally a cool- 
season plant, maximum yields are to be expected when the annual 
growing season temperature averages around 65° F. In northern 
Georgia the crop for fall seed is planted in early March which usually 
insures relatively cool weather during the most critical period in the 
life of the potato plant. Later plantings encounter hot dry weather 
during the critical period which results in decreased yields. 


TaBLE 1.—Effect of growing season-precipitation on potato yields in 
northern Georgia 


1934 1935 


| 
| | | 
Variety | Inches Rainfall) Total Yield |Inches Rainfall Total Yield 


from Planting} in Bushels {from Planting in Bushels 
| to Harvest | per Acre | to Harvest per Acre 


Bliss Triumph 26.26 319 | 10.15 58 
Irish Cobbler 


Green Mountain 


Average 
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The rainfall from the 15th of March to the 2oth of July, which jg 
the potato growing season in this area, averages from 18 to 20 inches 
and is usually rather well distributed. Occasionally, however, just as jy 
any farming section, there are extremes and when it is less than the 
average, yields are materially reduced; when higher, the yields ar 
usually increased. This fact is well illustrated in table 1 which presenys 
yield data for the 1934 and 1935 growing seasons. 

It is to be noted from these data that the relatively small amount of 
growing-season rainfall in 1935 as compared with that of 1934 reduced 
the yields of all three varieties, the reduction being much more severe 
however, for the Bliss Triumph variety than for either of the othe 
two later maturing ones. 


CERTIFIED SEED 


Potato growers of northern Georgia have found, from experience, 
that the production of certified seed stock is more profitable than the 
production of table stock and are, therefore, willing to cooperate with 
research and extension workers in their seed certification program, 
In 1937 approximately 13 carloads of certified Bliss Triumph seed 
stock were secured by county agents of this area and sold to farmers 
as a start for future production of certified fall crop seed. 

At present every effort is being made to produce the best certified 
seed possible. Fields are inspected twice during the growing season for 
the purpose of noting any varietal mixtures and for the presence of dis- 
eased plants. All mixtures or diseased plants in fields have to be re- 
moved before harvest or the crop is rejected. An examination is 
made of the harvested tubers in storage and if the stock is found to 
conform to the requirements it is given a certificate. All certified seed 
stock is placed in 100-pound bags for shipment and tagged with certifi- 
cation tags. This region has proven itself well suited to the business 
of seed production and has accordingly developed a good trade in 
certified seed stock. 


VARIETIES 


The prevailing variety grown in northern Georgia for certified 
fall seed stock is Bliss Triumph; however, the Cobbler, Green Moun- 
tain, Chippewa, Katahdin, Warba and others do equally well. In 
fact, a rather large acreage of Cobblers, which is subject to certifica- 
tion, is grown in this area annually, but as there is little demand for 
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this variety in the fall crop section, as compared with the Triumph, it 
is sold as table stock. Some of it is sold locally whereas the bulk of 
the crop is moved to market by truck. 


PLANTING, FERTILIZING, AND CULTIVATING 


Prior to planting, the seed is treated, with the usual corrosive 
sublimate solution, 4 ounces to 30 gallons of water for 90 minutes, to 
control any surface-borne organisms on the tubers. The majority of 
the Bliss Triumph seed is planted from the 1oth to the 15th of March 
with blocky seed pieces averaging about 1.5 to 2 ounces in weight 
spaced 12 inches apart in rows 3.5 feet apart. These spacings require 
approximately 20 bushels of seed per acre. 

The practice in this area is to apply 600 to 800 pounds of a 
4-8-6 (N-P-K) fertilizer per acre in the drill, and mix it with the 
soil by means of a flat plow, and then fill the furrow. The land is 
sometimes left in this condition for approximately a week, after which 
time the furrow is again opened and the seed planted and covered. 
However, most of the seed is planted immediately after the fertilizer 
is applied and mixed with the soil. Occasionally some seed injury 
is encountered by the use of this method of fertilizer application but 
not to the extent of greatly reducing yields. 

No great amount of cultivation is given the potato fields except 
to keep down weeds and to prevent the formation of a crust on the 


soil surface. 
SPRAYING AND DUSTING 


Growers in northern Georgia have been very fortunate in being 
troubled with only a few potato diseases. Late blight, early blight, 
and scab are the most severe from year to year, although they seldom 
result in much damage to the crop. Blackleg, mosaic, and spindle 
tuber are occasionally noted. Spraying or dusting is considered 
essential to maximum yields. The spray schedule consists of four 
applications of a 4-4-50 Bordeaux mixture, the first being applied when 
the plants are approximately six inches tall and the other three at 10 
to 15-day intervals thereafter. This schedule has been used with good 
success at the Georgia Mountain Experiment Station, which is lo- 
cated in the heart of the certified seed potato section, and has in most 
cases resulted in increased yields over plats where no spray was ap- 


plied (Table 2). 
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TABLE 2.—Effect of spraying with Bordeaux Mixture on the yield of 
potatoes in northern Georgia* 


Total Yields in Bushels | Amcrease in 
per Acre els per Acre 
| ue to Spraying 


Variety 


Bliss Triumph 239 203 36 
(Nebraska certified) 


Irish Cobbler 123 123 
{Nebraska certified) 


Irish Cobbler 
(Colorado selected) 


Snow Flake 
(locally grown) 


| 175 140 35 


12 


Average 


| 
‘ 


*Average for two years. 


The figures in table 2 show an average increase in yield from spray- 
ing of 20.8 bushels per acre or a gain of 14 per cent which would be 
profitable under ordinary conditions. 

Some growers dust their crop with copper-lime dust rather than 
spray, since few power spray machines are available in this section. 
Dusting is not so effective as spraying but helps control some dis- 
eases and if the Colorado potato beetle or flea beetle is present calcium 
arsenate is applied with the dust. 


HARVESTING, STORING, AND SHIPPING 


In sections where potatoes are grown for the early market the 
crop is usually harvested while immature because of the desire on the 
part of the grower to obtain higher prices. However, growers in 
northern Georgia do not compete with those in southern Georgia or 
any section of Florida for early market potatoes and for this reason 
the crop is left in the field until fully matured which is usually from the 
25th of June to the 20th of July, 95 to 100 days after planting. Since 
machine diggers are not yet in common use in this area, the crop is 
plowed up with turn plows. Within the last vear or two, however, sev- 
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eral potato plows have been secured in some of the certified seed grow- 
ing counties and no doubt others will be purchased as the need arises. 
After harvest the crop is hauled to the storage houses in bushel baskets 


and poured into bins. 
For the present, storage facilities in northern Georgia are ade- 


quate for the crop, although with further expansion of the industry 
larger and more up-to-date storage houses will have to be constructed. 
Most of the storages in this area are underground, some being dug in 
the sides of hills whereas others are in the basements of houses. In 
both of these types the walls and floor are usually dirt but care is 
taken to see that the storage bins are built a few inches above the floor 
and that as much ventilation as possible is given the tubers. A third 
type of storage used by some is the room or barn shed type which 
has proven fairly satisfactory primarily because the crop stays in 
storage for only 8 to 10 weeks before it is shipped south for planting. 
Some shrinkage caused principally by the loss of moisture is en- 
countered in all three types of storages used in this section, however, 
it is lower in the bank and cellar types where the relative humidity 
and temperature are more ideal for good storage. Tubers seldom 
sprout before shipping in either of the storages used. Since the crop 
is mature when stored, the two months’ rest period has proven suf- 
ficient for early germination and good plant growth under normal 
growing conditions. 

Usually about the 15th of September the crop is graded and sacked 
in new 100-pound bags under the brand, “Georgia Mountain Seed 
Potatoes,” and shipped either to the Everglade section of Florida, 
where planting starts about the 25th of September, or else to the 
Homestead section where plantings are a few weeks later. 


CERTIFICATION WorK AT THE GEORGIA MOUNTAIN 
EXPERIMENT STATION 


For the past five years the Georgia Mountain Experiment Sta- 
tion has sent locally grown certified Bliss Triumph seed stock to sev- 
eral locations in southern Florida and to certain sections of Georgia 
for plant performance and yield record comparisons with seed produced 
further north. The data obtained from Georgia-grown seed have 
been very favorable in practically all locations, some results of which 
are shown in table 3. 

In the test at Homestead the northern Georgia-grown seed produced 
"5. S. No. 1 grade potatoes per acre, which was the 
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TaBLe 3.—Effect of source of seed stock on yields of the Bliss 
Triumph variety in two locations 


Homestead, Florida, 1936 | 


bir 


| 
Variety Source of | No.1 | Total Yield 
| Seed | oak Potatoes | in Bushels 
per Acre Acre 
Bliss Triumph Maine | 196 238 
do | North Dakota | 186 230 
| Northern Georgia | 173 267 


| Savannah, Georgia, 1936 


| 


Bliss Triumph | Maine 258 
do | North Dakota eee | 232 
do Georgia | 235 


lowest yield of the three seed sources tried, yet on the basis of total 
vield per acre this seed ranked first by approximately 25 bushels, 
No grading was done in the test at Savannah. However, in total yield 
the Maine seed was first with 258 bushels, whereas that from Georgia 
was second and that from North Dakota was third with 235 and 232 
bushels per acre respectively. 

The results obtained from the Georgia-grown seed in this test 
were so favorable that in 1937 certain Florida growers were willing 
to purchase all of the certified Bliss Triumyph seed stock available in 
this area, which at that time was only six carloads. In 1938 the acre- 
age was increased to some extent and eight cars were shipped to the 
Florida section. The acreage in northern Georgia devoted to the pro- 
duction of certified seed stock has been increased every year since the 
industry started until in 1939 some 300 or more acres were grown 
of the Bliss Triumph variety alone in an effort to supply at least some 
of the demand for this seed. 


Oruer Sources oF CERTIFIED FALL SEED STOCK FOR THE SOUTH 


Northern Georgia is perhaps the newest section in the country to 
produce certified fall seed stock on a commercial basis. In addition 
to this, however, the principal sources for the South have been Maine, 
Michigan, Minnesota, Nebraska, Ohio, North Dakota, South Dakota 
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and Wisconsin. Some seed for the Florida area has been obtained 
from Louisiana, Arkansas, and Colorado but not in so large quantities 
as from the sources just mentioned. Georgia has some advantage 
over the northern and western states in that the crop for fall seed can 
be planted, harvested and stored in common storage for 8 to 10 
weeks, then shipped south and again planted by late September. 
These operations are all completed within a period of six months 
time which eliminates certain handling charges and all cold storage 
costs for holding the seed stock from one season until another. A 
second advantage is the nearness to market which allows the growers 
a large margin of profit due to the difference in transportation costs. 
The particularly well suited environmental conditions, under which 
the seed is produced in northern Georgia, are a distinct advantage 
over most other southern seed-producing states. 
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SECTIONAL NOTES 
CALIFORNIA 


On the 1st of October freight rates from Colorado, Wyoming, 
Nebraska and Idaho to Southwestern destinations—were reduced— 
these reductions ranged from 3c. to as high as 20c. per cw. 

There is a very active campaign being conducted at this time to 
make similar reductions for California potatoes to these Southwestern 
destinations, as the movement from California to Texas has been hamp- 
ered for a period on account of the temporary disorganization of the 
Rate Structure. 

The prevailing prices on the best Stockton potatoes now range 
from $1.10—$1.25 on the bank; choice grades $.75-.$.90. (Oct. 4).—E. 
Marx. 

NEW YORK 


The October potato crop estimate for New York is 836,000 bush- 
els less than that for September. This indicates a crop 18 per cent 
below the 10-vear average and 4 per cent below 1938. Our growers, 


— 
— 
re 
— 
otal 
els, 
eld 
2 
in 
in 
Te- 
the 
he 
vn 
to 
on a 
e, 
ta 
4 = 


274 THE AMERICAN POTATO JOURNAL [ Vol, 16 


generally, are inclined to store rather than sell at present prices. Aboy 
25 per cent of the Long Island crop is still unharvested and a myc, 
greater proportion of the crop than usual is being stored. Upstate 
the weather has been favorable for harvest and the fields whic) 
matured early because of drought have been harvested. However 
conditions vary greatly even within local areas. Many fields are sil 
green and will not be harvested until killed by freezing. The size of 
the crop compared with 1938 is indicated to be about the same upstate 


on upland soils, larger on the muck, and 30 per cent smaller on Long : 
Island. 
The New York Cooperative Seed Potato Association announces ap 


active demand for “Blue Tag” peck bags now selling at a fair premium 
over No. 1 stock in hundred weight bags. This organization expects , 
to do a considerable business this year in marketing the smaller sizes . 
under its “Red Tag” brand. The Blue Tag brand carries the New 
York State Trade Mark licensed by the State Department of Agricul- 
ture. 

The annual list of certified seed growers for 1939 was issued by 
the New York Seed Improvement Cooperative Association on the Ist 
of October. The list may be obtained by writing to Miss Elizabeth 
Lyman, Secretary, Plant Science Building, Ithaca, N. Y. The acreage 
of Chippewa and Katahdin is considerably above that of 1938, whereas 
the amount of Cobbler, Green Mountain and Rural seed is much less. 
(Oct. 14).—E. V. HARDENBURG. 


NEBRASKA 


The Fourth Annual Conference of Potato Workers was attended 
by thirty-five workers representing Colorado, Wyoming, Utah, Mon- 
tana, North Dakota and Nebraska. Dr. R. J. Haskell, W. C. Edmund- 
son, L. A. Schaal, Dr. T. Dykstra and Dr. White represented the U. S. 
Department of Agriculture. 

One-half day was spent in examining experimental work that is 
being conducted at the Scottsbluff Experimental Farm. The afternoon 
was devoted to a round-table discussion of Potato Production Problems. 
Dr. J. H. Jensen, Associate Plant Pathologist, University of Nebraska, 
led the discussion on potato diseases. D. J. Pletsch, Entomologist, 
Bozeman, Montana, led the discussion on insect problems. The discus- 
sion of culture and storage practices was led by Dr. H. O. Werner, 
of the Horticulture Department of the University of Nebraska. C. H. 
Metzger, from the Colorado Agricultural College led the discussion 
on potato certification problems. 
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The control of bacterial ring rot was the outstanding item on the 
program. This disease presents many baffling problems. With the 
concentrated efforts of the various state workers and those of the U. S. 
Department of Agriculture, it is hoped that much more knowledge of 
the nature and the spread of the disease will be brought to light, so that 
better control practices may be recommended. 

The various workers agreed that the state certification agencies 
which are equipped to detect the disease, should refuse to certify infected 
stock, while those unequipped to do so, would accept such stock. It 
appears that the disease may be present in all the seed-producing states. 
Some of the certification officers were of the opinion that a workable 
tolerance should be allowed for the disease, whereas others were of the 
opinion that the zero tolerance should be maintained. 

The Committee on Certification, of the Potato Association of 
America, was requested to work out some solution with the southern 
states, whereby they will permit a small tolerance of Bacterial Wilt in 
Certified seed. Marx Koehnke and Dr. R. J. Haskell, members of the 
Committee on Certification of the Potato Association of America, were 
present. 

Several field visits were made by the group, at which time there 
was a general discussion on diseases. 

The 1940 Conference, will be held in Colorado, with C. H. Metzger 
in charge of the meeting. (Oct. 15).—T. H. HANKINs. 


At this writing on the 14th of October, the majority of the late main 
crop is harvested. Because of the favorable growing conditions, and 
the lack of a killing frost, the harvesting was delayed more than usual 
this season. Many growers started harvesting operations as early 
as the 25th of September, which is the usual frost date in this territory. 
They ceased their operations, however, when they found that green 
vines, together with severe cracking due to the extreme turgidity of 
the tubers, were interfering seriously. As much as 50 to 75 per cent of 
the tubers in the early harvesting were severely cracked. Later harvest- 
ing has materially improved, as in much of the territory the cracking is 
entirely eliminated. 

The quality throughout western Nebraska, under both dry and 
itrigated conditions, seems to be good. Scab is a minor factor this 
season. Early in the year, it was believed that flea beetle injury would 
be severe, but is much less than anticipated, and is confined to small 
localities. 

The yields are exceeding our early expectations, except in the case 
of the dry land acreage. Under irrigation, where the vines remained 


l. 16, 
\ bout 
State, ay 
ever, 
still 
of 
State ig 
Ong 
an 
um 
ects 
cul- 
q 
Ist 
eth 
age 
eas 
SS, ie?) 
ed 
n- 
is 
| 
a 
i, 
l 
4 


276 THE AMERICAN POTATO JOURNAL [Vol 6 


green, without a doubt the late digging has been a definite adyay. 
tage. Much of the dry land acreage will have slightly over Seeding 
costs, with the better areas running approximately 75 bushels 
acre, or 60 to 75 per cent of a normal crop. In the irrigated territorig; 
however, yields will exceed normal, and possibly average 300 bush 
or possibly more. A great many 450 and 500 bushel yields have bee, 
reported, with very few below 250. 

At the present rate of progress, practically all digging should 
completed by the 21st of October. With the advent of digging, heayje, 
shipments are being made from this area. As mentioned above, th 
early digging was of poor quality, because of cracking. The later ship 
ments of table stock are considerably better. No seed stocks are my. 
ing at this date. Prices are ranging 70 to 85 cents per cwt. fo}, 
shipping point for 85 to go per cent U.S. No. 1. So far, not very much 
U.S. 1 quality has been shipped. 

Several potato washers are in operation this year, with new cop. 
cerns washing potatoes for the first time this season. These shipper 
report better demand for that stock, and difficulty in keeping up with 


the demand. These washing operations are confined to the table stock 
deal. 


In the seed certification picture, the final acreage passing field 
inspections will be approximately 7500 acres. This was a reduction 
from more than 12,000 acres entered for certification. The final hurdle 
for Nebraska Certified potatoes is bin inspection, which is just getting 
under operation. This operation will probably not be completed until 
the 1st of December. Preliminary surveys indicate less trouble from 
Fusarium Wilt than was experienced in 1938. This causes quite fre 
quently serious trouble in Nebraska potatoes, and the last season was 
one of the worst on record. The psyllid yellows disease was a very slight 
factor this year. Ring rot came into the picture to a certain extent, and 
because of the very strenuous campaigning on the part of the Agricul 
tural College Extension Service, the Nebraska State Department of 
Agriculture, and the Seed Certification ‘authorities, all growers, both 
certified and commercial, are becoming “ring-rot-conscious.” Many 
poor lots of seed were entirely discarded in the spring of the year, 
and thereby eliminated from production. All lots with any doubtiul 
history are being shipped out under table stock channels. Our Nebraska 
growers were quite fearful of this trouble early in the year. but it is 
clearing up much better than anticipated. A check on the crop later 
in the season, will, of course, be a more accurate indication. 


Our certified growers have been reluctant to list stock for sale 
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yntil they were practically finished harvesting. The situation is rapidly 
changing, as the crop is being harvested and the quality and quantity 
Prices for winter shipment are now $1.40 per 


are becoming known. 
Marx KoOEHNKE. 


cut. F.0.B shipping point to the grower. (Oct. 14). 


OHIO 


The early potato crop has been harvested and most of it has 
moved to market. The harvesting of the late crop is probably more 
than one-half completed and many of these potatoes have already 
moved into market channels. The early potato crop was exceptionally 
good in this state but the late crop is small, both in yield and size of 
tubers. Ohio has had only spotted rains since the first of August. 
The extremely hot dry weather early in September was responsible 
for materially reducing yields. 

Bacterial ring rot was found in Ohio for the first time this year. 
Seed from both Maine and Wisconsin showed this disease. 

Because of the increased demand for white potatoes the past two 
vears, Ohio growers will. no doubt, plant increased acreages of Cob- 
blers, Chippewas and Katahdins in 1940. (Oct. 14).—Eart B. Tus- 
SING. 

OREGON 


Apparently the commercial potato crop will be from 15 to 20 per 
cent less than that of 1939. The quality however, is good. Certified 
seed potatoes are of top quality with a minimum of disease found this 
year. 

Potato harvesting started shortly after the 1st of October but was 
slightly delayed by fall showers. The demand for both the White 
Rose and Russet certified seed potatoes of high quality seems to be 
increasing. 

Our September shipments totalled 425 cars. (Oct. 6).—C. A. 
HENDERSON. 


PENNSYLVANIA 


Certified seed potato growers of the state are digging a very smooth 
crop of uniform tubers. Although the yield is somewhat disappointing, 
the tubers are of excellent seed quality and of a size that will be most 
economical for planting. The crop this year will probably show a 
higher percentage of No. 1’s than any we have grown for several years. 
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Yields are running from 150 to more than 400 bushels per acy 
with very few growers harvesting yields of 400 bushels. Most of ty 
yields reported range about 200 to 250 bushels per acre. Conside,. 
ing the seed crop as a whole we will likely harvest the lowest averag 
yield that we have harvested since 1930 when the crop averaged 2077 
bushels to the acre. Last year the average yield was 240.5 bushels, 

By the time the final inspection is complete we expect to hay 
approximately 825.0 acres certified, as compared with 721 acres certified 
last year. Unless the average yield runs higher than we anticipay 
indications point to a certified crop that will run slightly less tha 
200,000 bushels for the entire state. Last year we produced 173,45, 
bushels of certified seed potatoes in Pennsylvania. (Oct. 10). —K. W 
LAUER. 

RHODE ISLAND 


The Rhode Island potato crop is very good as an average. The dy 
weather in July and the first half of August reduced the yield consid. 
erably on some farms, whereas on other potato farms enough locd 
showers prevailed to keep the crop growing well and excellent yields 
have resulted. To offset the lack of moisture very little blight mad 
its appearance this year. 

Our Cobblers yielded from 300 to 400 bushels per acre on some 
of the large potato farms; Chippewas, 400 to 450; and Green Mow- 
tains, 400 or better. 

A number of growers cooperated with the experiment station on 
tests with the Sebago. They yielded about the same as the Green 
Mountain variety where they were grown in comparison. On um- 
sprayed plats the Sebagos showed a little advantage, although late 
blight was of little consequence this year. As soon as seed becomes 
available, a number of our growers plan to make use of this new vati- 
ety for a part of their acreage. 

The prices, at present, are good—$1.75 per cwt. wholesale. (Oct. 
9).—T. E. Opanp. 


WASHINGTON 


Certified seed potato production in the state of Washington during 
1939 has increased about 30 per cent in acreage and probably more than 
50 per cent in production. We expect the production of Netted Gems 
to be less than that of last year, and all of the increase to be in the 
White Rose variety. About 50 per cent of the White Rose have 
already been shipped to destination at a price ranging from $25.00 to 
$40.00 for each ton. The major part of the balance of certified White 
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The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but ‘Superior’ in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


NOTICE 
QHIO SUPERSPRAY LIME 


Now manufactured so that over 99%% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 
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THE OUTLOOK FOR 1940 


The 1939 crop is estimated to be 358,689,000 bushels in the Unite 
States This is more than 3 per cent smaller than last year’s crop 
and nearly 4 per cent less than the average for 1928-1937. Reports 
from Maine indicate that the crop is at least 10 per cent under the of. 
ficial estimate. According to some estimates, the Michigan crop als 
will be as much as 20 per cent below the September estimate. It should 
be pointed out that this year’s decrease in production as compared with 
the 1937 production came about largely through the fact that the crop 
in the seven intermediate states was eleven million bushels less this 
year than last. Had there been a normal crop in these states, the situ- 
ation would be far different. New Jersey, for example, is still ship- 
ping potatoes. Dealers report that there are still sizable holdings in 
many of the buildings, despite the fact that the New Jersey crop was 
more than three million bushels smaller than last year. 

According to the Bureau of Agricultural Economics, “‘An increase 
of 100,000 acres of potatoes can be expected in 1940 if growers respond 
to prices received as they have in the past. Such an increase would 
result in the planting of approximately 3,175,000 acres. A yield equal 
to the average of the last three seasons (121 bushels) would produce 
384,000,000 bushels. 

“Demand for potatoes is relatively inelastic but prices for a given 
quantity will vary with changes in consumer purchasing power. There 
has been a decline in per capita consumption and under average demand 
conditions the production most likely to result in parity prices is about 
360,000,000 bushels. 

“It is expected that the commercial acreage in the early and inter- 
mediate states will be increased about 10 per cent, or 30,000 acres. Grow- 
ers in the 30 late states will probably increase the acreage about 3 per 
cent, or 70,000 acres. In view of past history, there would probably 
be more violent fluctuations in acreage except that a large percentage 
of the growers have cooperated in the Agricultural Conservation Pro- 
gram. This has tended to stabilize acreage. The acreage goal in 1939 


was 3,100,000 to 3,300,000 acres and will probably be unchanged for the 
1940 season.” 
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A COMPARATIVE STUDY OF AMERICAN AND EURO- 
PEAN POTATO VIRUS DISEASES 


United States Department of Agriculture, Bureau of Plant Industry, 
Washington, D. C. 


T. P. Dyxstra!? 


The Irish potato is affected by several different and distinct virus 
diseases. These maladies affect potatoes throughout the world, but 
until recently we had no definite information as to whether they were 
the same or varied in different parts of the globe. It was difficult to 
secure definite information on this question, primarily because of the 
fact that a different system of naming the diseases exists in different 
countries, and that different varieties were being used: We know 
that the symptoms of these diseases may vary, depending upon the 
variety of potatoes on which they are found. The subject was further 
complicated by the fact that all the older commercial varieties in this 
country and also some of the varieties in foreign countries, although 
considered healthy, contain a virus which has been variously desig- 
nated as “latent virus of healthy potatoes,” the “mottle virus,” and as 
“Virus X.” Although it fails to produce symptoms in many varieties, 
it may intensify the symptoms caused by another virus when found in 
combination in the same plant. 

Because of all this confusion it was impossible to make use of the 
extensive knowledge gained on these diseases in some of the Euro- 
pean countries and apply it to solve related problems in this country. 

In order to study foreign and American virus diseases on Euro- 
pean as well as American varieties, several virus diseased and healthy 
tubers of different varieties were secured from England, Ireland and 
Holland. These European diseases have been studied in comparison 
with American material under the same conditions on different Ameri- 
can and European varieties and in many cases on different plants of 
the same tuber unit. 


TECHNIQUE UseD IN Virus TRANSMISSION 


Various means of transfer of the several potato viruses were 
tested. Juice transfer by means of leaf mutilation was successful in 
transmitting many of the viruses, but there was considerable variation 


1Pathologist, Division of Fruit and Vegetable Crops and Diseases. 
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in the amount of infection secured from different viruses by this method, 
It was found that, with the exception of the vein-banding or Y group 
of viruses, the ster:-grafting method of transferring the different viryses 
was far more successful than the leaf-mutilation method. In addition 
to this, some studies were carried on to determine the physical and 
chemical properties of these viruses, but that phase of the work js 
discussed in a more complete article published in Phytopathology (2). 


STUDIES ON THE INDIVIDUAL ViruUS DISEASES 


The discussion of the individual virus diseases brings together 
the results of observations and experiments conducted by the writer, 
The symptoms described are those encountered under greenhouse 
conditions at temperatures varying from 65° to 75° F. 


EXPERIMENTAL RESULTS 


Mild Mosaic.—This disease was originally described by Schultz 

and Folsom (9). The symptoms in Green Mountain are characterized 

by a mottling of the leaf in which yellowish areas alternate with sim- 

ilar areas of normal green. This is usually accompanied by a crink- 

ling, but not a rolling of the foliage. These mottled areas are varia- 

ble in size and shape and located without relation to the different tis- 

sues, such as the veins of the leaf. No symptoms are evident in af- 

fected tubers. This disease has also been studied on several other 

varieties of potato. Although varying slightly in intensity, depend- 

ing upon the variety, the symptoms are not fundamentally different 

from those described on Green Mountain. 

By grafting scions of infected Green Mountain on U. S. D. A. 

Seedling 41956, which is immune from the latent virus, the X virus 
was eliminated from the virus complex and the other component was 
retained. The latter component has been studied on the virus-free 
European varieties, President and Majestic, alone and in combination 
with virus X. This component free from the X caused on these 
varieties a very faint mottling, but a very pronounced mottling and 
crinkling of the foliage when the virus X was added to it. 

Crinkle Mosaic—This disease also was originally described by 
Schultz and Folsom (9). It is composed of at least one component 
in addition to virus X. On Green Mountain it is characterized by a 
prominent mottling and crinkling of the leaflets. It differs from 
mild mosaic in that the leaflets are more ruffled and the blotches are 
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larger. This disease has also been studied on the same varieties to 
which mild mosaic was transmitted. The symptoms on all these 
varieties are more intense than those caused by mild mosaic. By 
grafting scions of infected Green Mountain to Seedling 41956, virus 
X was eliminated and the other component was retained. This has 
also been studied on the European varieties, President and Ma- 
jestic, alone and in combination with virus X. The same as in the 
case of mild mosaic, the component alone caused a faint mottling and 
a much more pronounced mottling and crinkling of the leaves was 
evident when virus X was added to it. 

Crinkle—This disease is well known in Europe and has been 
described as Crinkle by Murphy (4), Quanjer (b), and Salaman 
(8). It is due to a complex, and is composed of at least one com- 
ponent in addition to virus X. The disease has been transmitted 
to several varieties of American potatoes. In all of these it produced 
a mottling and crinkling of the leaves very similar to those produced 
by mild mosaic. By grafting scions of infected President to Seedling 
41956, the virus X of the complex was eliminated. The remaining 
component, referred to by Murphy (4) as virus A, has been trans- 
ferred to healthy President and Majestic, causing only a faint type 
of mottling. When the virus X was added to it, the mottling and 
crinkling were considerably intensified and were more prominent on 
President than was caused by mild mosaic. 

The results secured on the basis of relative ease of transmission, 
and symptoms produced, indicate that although the viruses causing these 
three diseases are not identical, they are so similar in their behavior that 
they may be considered to be three closely related strains of the same 
virus. It is suggested, therefore, that the virus in addition to X causing 
these three diseases be designated as “A.” 

Leaf rolling mosaic——This disease was originally described by 
Schultz and Folsom (9). The mottling of the leaflets of Green 
Mountain plants infected with leaf rolling mosaic is diffused and 
resembles the type found in rugose mosaic The leaves generally 
show a rolling upwards, but are flaccid and resemble the type of roll- 
ing found in plants affected with Rhizoctonia or black leg. This dis- 
ease has also been studied on other varieties. The rolling and mot- 
tling is almost masked in Burbank and Irish Cobbler, but the symp- 
toms in varieties like Earliest of All, Idaho Rural, Bliss Triumph, and 
White Rose are quite similar to those of Green Mountain. 

Leaf rolling mosaic free from the virus X, as well as the complex 
leaf rolling mosaic and the virus X, has been transferred to the Eng- 
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lish varieties, President and Arran Victory. The symptoms of they 
diseases on these two varieties are characterized by a diffused mop 
tling and rolling of the leaves. The addition or the absence of th 
virus X did not appear to influence the symptoms appreciably. This 
disease appears to be distinct from any of the other American 
European potato viruses which were studied, and it is proposed thgt 
the virus causing this disease be designated as potato virus E. 

Para crinkle-—This disease was first described by Salaman anj 
Le Pelley (7). They found this virus to be universally present jg 
the variety, King Edward, which appears to be a perfect carrier 
since no symptoms can be detected on it. This virus has been 
transmitted to the varieties, Burbank, White Rose, Earliest of All, 
Bliss Triumph and Green Mountain. In these varieties it produceg 
large mosaic-like blotches on leaves, but failed to produce any crinkling 
or rolling. In the variety, Burbank, when infected tuber-perpetuated 
plants were grown under cages in the field, pin-point-like necrotic 
spots developed in the leaves in addition to the mottling. 

Murphy and McKay (5) have suggested that this virus may have 
affinities with leaf-rolling mosaic. The writer has studied this dis- 
ease in comparison with leaf rolling mosaic on the American varieties, 
Burbank, White Rose, Earliest of All, and Bliss Triumph, and on the 
European varieties, President and Arran Victory, but no resemblance 
of the symptoms of these two diseases was detected. Although leaf 
rolling mosaic can be transmitted by juice extract, all attempts to 
transmit para crinkle by this method failed. 

Vein-banding, Y virus and Stipple streak.—The rugose mosaic 
of potato which was described by Schultz and Folsom (9), is due toa 
combination of the X or latent virus, and the vein-banding virus. 
The latter has been studied on several American varieties. There is 
very little variation in the symptoms produced by this virus on these 
different varieties and they consist of small mottled areas grouped 
close to the main veins. Some of the veins of the lower leaves are 
generally necrotic, resembling black, pencil-like lines. The affected 
plants are noticeably stunted and generally die prematurely. In con- 
trast with most of the other potato viruses, the symptoms due to cur- 
rent season infection are different from the ones produced the suc- 
ceeding years, due to tuber perpetuation of the disease, and in many 
varieties consists of a burning or necrosis of the veins of the newly 
developed leaves and a dying of the tissues between the veins. These 
leaves will eventually drop, or cling by a thread of tissue to the stem. 
In the European variety, President, it produces a mottling in the top 
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leaves and some necrosis, but in the second generation only a dif- 
fused mottling of the leaves is evident, but practically no necrosis of 
the veins or leaf drop. 

The Y virus was originally described by Smith (10) as one 
of the commonest and most destructive of potato viruses in England. 
This virus has also been studied on a number of American and Euro- 
pean potato varieties. The current season symptoms of virus Y in 
Irish Cobbler, White Rose, Burbank, Bliss Triumph, Green Moun- 
tain and Earliest of All, which also harbor virus X, are manifested 
by necrotic leaf spots including the veins and the tissues immediately 
surrounding them. Nearly every leaf of the plant may eventually 
drop, and remain hanging on the main stem by a thread of tissue, 
leaving only a tuft of leaves at the tip of the plant. Plants from tubers 
of plants infected with virus Y at first appear as if infected with rugose 
mosaic, except that the necrosis of the veins instead of being confined 
to the lower leaves is found in almost every leaf. Even though the 
plant is still immature, the lower leaves, at first green, gradually turn 
yellowish and drop, but remain hanging on the stem by a thread of 
tissue. In the variety, Bliss Triumph, the petioles develop necrotic 
spots and stripes of streak are found on the stem. Finally, all the 
lower leaves drop and hang on the main stem. At this stage of de- 
velopment the disease appears to be quite different from rugose mosaic. 

The stipple streak disease was first described by Atanasoff (1) 
and it is universally present in the Dutch variety, Zeeland Blue. Al- 
though in this variety the symptoms of the virus are masked under 
high temperature, this variety cannot be considered as a carrier, since 
a definite interveinal type of mottling is evident under low tempera- 
ture conditions. It was found that the current season symptoms of 
this disease in many varieties consisted of circular necrotic spots on 
the leaves rather than burning of the veins, but in other respects the 
performance of this disease was very similar to that of vein-banding. 

Various property studies of the viruses which were also conducted 
tend to prove that these three viruses, namely the vein-banding, Y, 
and stipple streak, are closely related strains of the same virus. It 
is proposed, therefore, to designate these three strains as virus Y. 

The potato mottle virus, or virus X.—In 1925 Johnson (3) 
described the “mottle virus,” which was shown to be reguiarly pres- 
ent, in masked form, in all tubers of most, if not all, standard varie- 
ties of “apparently healthy” potatoes. In Europe this disease, which 
shows a mild type of mottling in some varieties, has been described 
as simiple mosaic. Kenneth Smith (10) designated the virus causing 
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this disease as X. This virus is not always found in European varie. 
ties. The presence of this virus in potatoes can be easily determined 
by making juice inoculations into tobacco and Jimson weed, which will 
develop a distinct mottling if the virus is present. The English ya. 
riety, Epicure, develops a severe top necrosis when it becomes infected 
with virus X. It was also found that there are different strains of X 
which vary in the severity of symptoms they produce when inoculated 
into susceptible plants. The seedling variety 41956 was found to be 
immune to all strains of X which were studied. 

Virus B.—Murphy and McKay (5) reported that in their study 
on a comparison of some of the European and American virus dis- 
eases of the potato they had considerable difficulty in introducing cer- 
tain American viruses into healthy President plants. There was 
found to be throughout the American material a latent virus or viruses 
which had a severe necrotic effect on President. The writer found 
that when stem grafts of healthy Green Mountain were made on Arran 
Victory and President almost invariably top-necrosis developed on 
these varieties, whereas it was produced only occasionally when scions 
from Burbank, Earliest of All or Bliss Triumph were used. These 
symptoms could not be ascribed to the so-called latent mosaic or 
virus X, since this virus produces in these two varieties only a mosaic 
type of mottling without necrosis. 


English workers found that their variety, Up-to-Date, although 
appearing healthy, carried two viruses, namely X and B. The latter 
is responsible for developing top necrosis when grafted on the vari- 
eties, President or Arran Victory. It appears that most of the com- 
mercially healthy Green Mountains also contain these two viruses. 
This was proved when a scion of healthy Green Mountain was grafted 
on Seedling variety 41956. By this method it was possible to re- 
move the X virus and to transmit only the virus B to Arran Victory. 
This virus alone produced typical top necrosis. 


It appears, therefore, that most of the commercial Green Moun- 
tain plants contain, in addition to X, the virus B. Tests made of sev- 
eral plants of Burbank, Earliest of All, and Bliss Triumph varieties 
grown on the Pacific Coast, with a few exceptions, failed to show the 
presence of the virus B. 


It is not known what effect this virus has on plants which are 
merely carriers of it. It does not appear to be as infectious as the 
virus X, since it is not transmissible to potato by leaf mutilation. 

The C virus. has been described by Bawden (according to 
Smith (11) and is universally found in the variety Di Vernon in 
which the X component is also present. Several plants of the varie- 
ties, Burbank, Bliss Triumph, Earliest of All and Green Mountain, 
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were grafted with scions from infected Di Vernon plants. In nearly 
ll cases current season symptoms developed which were character- 
ized by a severe top necrosis, consisting of a streaking of the stem 
and petioles and by numerous small circular necrotic spots on the 
foliage. The second-generation symptoms of this disease in these 
varieties, were manifested by a slight mottling of the foliage without 


any indications of necrosis. 
This disease is different from any studied in this country. It is 


believed that the component causing top necrosis in the virus complex 
is different from any of the potato viruses found in America. 


DiscussION AND CONCLUSION 


An attempt has been made to determine the identity of American 
and European potato virus diseases. As a result of these studies, 
it has been proved that many.of the viruses which affect potatoes in 
Europe are also found in this country. The para crinkle and the 
virus C are the only ones of the group studied which do not occur in 
America. Leaf rolling mosaic has not been reported from Europe. 
Although there was a slight difference among the “Y,” the vein- 
banding and the stipple streak virus, the difference could be explained 
on the basis of variations caused by strains. The same was true of 
crinkle, mild mosaic and crinkle mosaic. 
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CHROMOSOME DOUBLING IN POTATOES 
INDUCED BY COLCHICINE TREATMENT, 2 


Francis E. JOHNSTONE, JR.* 


Cornell University, Ithaca, N. Y. 


INTRODUCTION 


The experiments reported herein were begun in the fall of 1937, 
At that time the author planned to use heat treatment as reported by 
Randolph (8), the callus method as described by Greenleaf (2), and 
other means in the attempt to induce chromosome doubling in the 
potato. But when Blakeslee (1), followed closely by Nebel (7), pub- 
lished on colchicine, the value of this chemical as a means of producing 
polyploidy was recognized and further efforts were principally with 
this agent. Experiments with the callus method, already begun at 
that time, were completed without success. As the series of experi- 
ments described here is being continued and as one of these cannot be 
considered completed until after the tubers pass through their rest 
period and plants from them examined, this article should be con- 
sidered as a preliminary report. However, since several inquiries 
have been received regarding the work, especially as to technique, it 
is considered of value to present some of the data at this time. 


PRACTICAL OBJECTIVES 


This work was undertaken to determnie the effect of induced 
polyploidy on the fertility, crossability, and other characteristics of the 


1Published as Paper Number 228 of the Department of Plant Breeding, Cornell 
University, Ithaca, N. Y. 
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various varieties and wild species of potatoes, with the hope that new 
combinations of the genes known to be present in these forms might 
be obtained. 

The more specific and immediate objectives were: (1) to produce 
amphidiploids from sterile or relatively infertile F* hybrids of Solanum 
tuberosum and various wild species; (2) to double the chromosome 
number of the lower chromosome species; and (3) to double the 
chromosome number of relatively infertile S. tuberosum varieties. 

Usually amphidiploids are true breeding, but when the two par- 
ents of the cross have one or more chromosomes alike some Men- 
delian segregation occurs and new forms arise. Kostoff (3) reports 
Nicotiana amphidiploids of this type, which nevertheless had good 
fertility. In the potato true breeding amphidiploids are not likely to 
be of much practical importance because the F* usually contains many 
undesirable dominant genes of the wild parent, but if segregation of 
certain genes occurs in them valuable forms might nevertheless be 
produced. 

In some polyploid series, species with differences in number of 
sets of chromosomes will cross only rarely or not at all, whereas © 
species with the same number cross easily. Muntzing (6) reviews 
a number of these cases. In the genus Solanum some of the lower 
chromosome species will cross with S. tuberosum easily; others cross 
only rarely ; and some will not cross at all. Even when they do cross 
the hybrids are usually sterile or relatively infertile triploids and 
therefore of little use for further breeding. Of course, there is the 
possibility of producing amphidiploids from such hybrids, but as 
stated in the preceding paragraph these may be of little value. How- 
ever, if the lower chromosome species is doubled first and then hybri- 
dized it is more likely that the hybrid will be fertile and that it can be 
crossed again with the cultivated kind. Also, chromosome doubling 
might well make possible certain crosses which have not heretofore 
been made at all, or might facilitate those crosses which have been 
made only rarely. Reddick (10) has pointed out the value of some of 
the lower chromosome species in respect to scab immunity. Further- 
more, S. polyadenium has been observed at Cornell to be repellent or 
resistant to various insects. 

It has been assumed that doubling the chromosomes of infertile va- 
tieties of S. tuberosum might produce an amphidiploid-like condition, 
which would be the case if the sterility were due to asynapsis caused by 
lack of homology between chromosomes. Whether there is such lack 
of homology has not been determined. Results to date with the in- 
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duced tetraploids* of Russet Rural and Golden indicate that this as. 
sumption is incorrect, and that lack of homology is, at least, not the only 
cause of sterility. 

In addition, tetraploid varieties may show certain desirable charac. 
ters not found in corresponding diploids. This is a relatively unex. 
plored field but there is evidence that tetraploids differ in vitamin ang 
chlorophyll content, frost resistance, succulence, etc. For example, 
Randolph and Hand (9) have reported an increase in vitamin A in com 
caused by chromosome doubling. 


EXPERIMENTAL RESULTS 


Somatic chromosome doubling has been induced in the Russet 
Rural and Golden varieties, in seedlings of U. S. D. A. lines S. 164-196, 
S. 164-126, and Louisiana line T3-4; and in the wild species, S. Jamesij 
(2N=24), S. chacoense (2N=24), S. bulbo-castanum (2N=243), 
S. andigenum (2N=48), and S. neantipovichii (2N=48). 

The three most successful experiments designated A, B, and C, 
are described in detail below. Several other experiments are referred 
to where pertinent. 

Experiment A. Selfed seed of U. S. D. A. line S. 164-196 (S. 
tuberosum) was divided into four lots of approximately 400 seeds each 
and soaked, without pre-treatment, in water, in 1.0, 0.5, and 0.25 per 
cent aqueous solution of colchicine in petri dishes for 72 hours. The 
seeds were on one layer of filter paper and just enough solution was 
added to cover them barely. The check lot was treated similarly ex- 
cept that water was used instead of colchicine solution. The dishes were 
placed in a germinating oven at 27° C. 

At the end of the treatment time practically all the seeds of all lots 
had burst their coats. They were planted in seven-inch pots and cov- 
ered lightly with sand. The emergence was good in all lots and there 
was little difference in stand between the treated and check lots. How- 
ever, there were a number of seedlings in the treated lots with swollen 
hypocotyls and other abnormalities which did not occur in the checks. 
Such seedlings were given especial attention but many eventually died 
any way. Most of the seedlings appeared normial and grew as rapidly 
as the checks but in all three treatments there was, between the rapidly 
growing group and those which eventually died, a group that grew more 


4The term “tetraploid” is used in this paper to include the doubled forms of 
the species ordinarily containing 48 somatic chromosomes as well as those with only 
24, although it is recognized that the former are probably natural tetraploids and 
that the doubled forms are really octoploids. 
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slowly and had many of the characteristics of tetraploid seedlings as 
described by Blakeslee (1), Nebel (7), and others. It was from this 
group that all tetraploids arose. All seedlings were transferred to four- 
inch pots when about two inches high. 

Stomate examinations were made on all seedlings as soon as sev- 
eral of the lower leaves were fairly large and mature. Both size and 
number were variable but size was found to be the better criterion of 
chromosome doubling, and on this basis most of the seedlings with nor- 
mal appearance and rate of growth were discarded. However, a few 
had slightly larger stomates and these, together with all of the surviving 
abnormal ones, were saved. Cuttings® were made of these and the root 
tips were fixed from nearly all of the cuttings. Only one (from 0.5 per 
cent lot) was found to have roots with approximately 96 chromosomes ; 
nevertheless, tubers were saved from all these cuttings and their corres- 
ponding original plants, except for several which produced none. The 
tubers were planted as soon as the rest period was completed and root 
tip chromosome counts were made on all. A tuber from the tetraploid 
cutting and one from its original plant both produced tetraploid plants. 
Tubers from three other original plants (two after the 0.5 per cent and 
one after the 0.25 per cent treatments) also gave tetraploid plants. Two 
of these were plants on which chromosome counts had not been made 
from cuttings. A tuber from the cutting of one gave a tetraploid. 
Thus, there were four original seedlings and two cuttings from the 
twenty-three original seedlings saved which produced tetraploid plants 
in this experiment. 

A similar seed treatment experiment with selfed seed of U. S. D. 
A. line S. 164-126 gave one tetraploid from a cutting from a plant which 
had been treated in 1.0 per cent colchicine solution for 22 hours after 
presoaking of the seed in water for 48 hours. In this experiment the 
treatments were 22 and 96 hours duration. 

In another experiment in which small seedlings in two different 
stages of development were inverted in 1.0, 0.5 and 0.25 per cent 
aqueous solutions of colchicine for periods ranging from 30 minutes to 
41 hours no tetraploids were found. 

Four T3-4 tetraploids have been identified by stomate size in a 
seed treatment experiment not yet completed. Twelve others have con- 
siderable tetraploid tissue and it is expected that some of these will 
produce tetraploid tubers. In this experiment seeds were soaked in 


5A previous test had shown that cuttings could be made to root readily by aid 
of a commercial root growth promoting heteroauxin and that such cuttings would 
produce tubers satisfactory for propagation. 
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water until most of them had burst the seed coat. They were they 
placed in 0.125 per cent aqueous solution of colchicine in an oven y 
26°C. for 73 hours. Of appro.imately 500 seeds treated only 51 finally 
survived. However, “damping off” killed about fifty per cent of th 
original number. 

Experiment B. Approximately 100 seed lots of the wild species 
S. acaule, S. andigenum, S. ajuscoense, S. commersoni, S. curtilabum, 
S. demissum, S. fendleri, S. Jamesii, S. maglia, and S. neoantipovichii 
and lots of S. bulbocastanum, S. chacoense, and S. polyadenium cop. 
taining 20, 65 and 60 seeds respectively were germinated without pre. 
treatment in 0.5 per cent aqueous solution of colchicine in an oven a 
25°C. until in each lot a majority of the seeds had burst their seed coats, 
The time varied from three to five days. Seedlings were handled as ip 
previous experiments. Germination was fair to excellent in all lots ex. 
cept those of S. commersoni and S. polyadenium. None of the former 
in either treated or checks and only a few seedlings of the latter treated 
lot emerged. All S. acaule, S. ajuscoense, and S. curtilabum seedlings 
were discarded when about one-half grown, on the basis of stomate size, 
Nine S. demissum, 25 S. neoantipovichti, two S. fendleri, five S. mag- 
lia, and four S. bulbocastanum seedlings were saved either because of 
large stomates or abnormal appearance. Cuttings were made of three 
S. neoantipovichii, two S. fendleri, four S. maglia, and four S. bul- 
bocastanum plants and the tubers from each harvested individually. 
Tubers from the original plants for each of the above species were 
lumped together. All were planted in the spring of 1939 and root tip 
chromosome counts made on the individual plants. All S. fendleri and 
S. maglia plants and all cuttings of S. bulbocastanum and S. neonati- 
povichii had the diploid number, but two plants from tubers of original 
plants of S. bulbocastanum and four of S. neoantipovichii were tetra- 
ploid. Stomate and pollen sizes later cofirmed the chromosome counts 
except that two of the S. neoantipovichii plants. eventually grew out of 
the tetraploid condition, giving 2N stomates on the upper leaves and 
2N pollen. However, two other plants on which chromosome counts 
were not successful had large stomates and pollen. 

Only two of the S. polyadenium plants survived. One was clearly 
a mutation but both had 24 chromosomes (2N) in both original plants 
and cuttings, and tubers from them produced 2N plants. 

Three cuttings of S. andigenum were made and only these were 
saved. Tubers from two of them gave tetraploid plants and the third a 
diploid. 

Twenty-one cuttings of S. chacoense plants with large stomates or 
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other abnormalities were made and chromosome root tip counts made 
on the cuttings. Three were tetraploid and they later showed large 
stomates and large pollen. Tubers from two of these produced tetra- 
ploid plants in the spring of 1939, and five plants with tetraploid root 
tips were found in the original plants which were not kept separate. 
The latter, however, apparently grew out of the tetraploid condition as 
they later had 2N stomates and pollen. 

; Twenty-one S. Jamesii plants were selected on stomate size and 
cuttings were made, but none of these rooted. However, four of the 
original plants had 48 chromosomes in the root tips. These were 
checked by sporocyte smears and pollen size. Three of the tetraploids 
were selied and produced seed. In the spring of 1939 the tubers from 
the twenty-one original plants were planted and root tip chromosome 
counts were made from thirty-four plants arising from tubers of the 
five original plants. Every one had the 4N number. Most of these 
plants were later checked by acetocarmine sporocyte smears and usually 
also by size of stomates and pollen. Many of these plants as well as 
those identified only by stomate size or not at all were infected with a 
virus, some so badly that a satisfactory examination could not be made. 
However, sufficient plants were apparently healthy so that a good sup- 
ply of tetraploid tubers and seed was obtained. Eight seeds from one 
of the original plants were planted in the spring of 1939 and produced 
five tetraploids and three diploids. 

Experiment C. On the 26th of December, 1938, one hundred and 
fifty seed pieces of the Russet Rural variety weighing 1% to 2 ounces 
each were cut with as few eyes as practicable, the deeper eyes being 
given preference. The tubers were just out of the rest period and had 
been removed from cold storage thirteen days when cut. The ter- 
minal buds were beginning to enlarge slightly. The seed pieces were 
carefully examined under a low-power binocular microscope, the largest 
buds and usually the central bud of each eye being removed with an 
iron needle. The eyes were then smeared with a mixture of one gram 
of colchicine in 100 grams of lanolin, so that any sprout which grew 
had to push through about one-eighth inch of the lanolin-colchicine 
paste. The seed pieces were then placed in a humidity chamber for 12 
days, at the end of which time the sprouts which had pushed through 
the paste were removed, the paste re-smeared and the seed pieces re- 
turned to the chamber. 

On the 21st and 28th of January one hundred and twenty-six seed 
pieces were planted in six-inch pots after scraping off as much as pos- 
sible of the lanolin paste. The other twenty-four were discarded as un- 


likely to sprout at all. 
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On the 16th of March, twenty-seven plants had reached the bud- 
ding stage and with one exception appeared perfectly normal and hag 
normal stomates. A few more were pushing through the soil, By the 
15th of April, twenty-four more had emerged or were breaking 
the soil. The rest were dug up for examination and discarded because 
they showed no signs of sprouting. 
Root tip chromosome counts were made on 21 of the 24 plants 
which emerged from the 16th of March to the 15th of April. One hag 


Fic. 1. Russet Rural tetraploid (left) and diploid (right) of ap- 
proximately same age. (See text). 


ninety-six chromosomes in six roots taken at random at three different 
dates. Seven more were found to have tetraploid roots, but a greater 
number were diploid. The stomates of the plant giving all tetraploid 
root tips were clearly much larger than in diploids and the plant itself 
was decidedly different. (See fig. 1 and description later). Stomate 
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examination of the other plants showed that the seven giving one or 
more tetraphoid roots and two others were of mixed 2N and 4N tissue 
with three having apparently completely tetraploid branches. Cuttings 
were taken of all nine of these plants and until the writing of this article 
the tetraploid branches have not reverted to the diploid condition. The 
last three plants to emerge were examined for stomate size only and one 


‘ 


Fic. 2. Golden tetraploids (center) and diploids (outside) from the 
same tuber line, planted at the same time and treated similarly. 


was found by this criterion to be apparently completely tetraploid ; an- 
other had one tetraphoid and one diploid branch; the third is completely 
diploid. Tubers from all these plants will be planted when the rest 
period is completed. 

The Golden tetraploids came from both an original plant and its 
cutting which had come from a tuber on which the eyes had been 
scratched and treated for 20 hours in an 0.25 per cent aqueous solution. 


16 
i 
bud. } 
had 
the 
~ 
a 
a 
ants 
a 
| 
243 q 
7 
| 


296 THE AMERICAN POTATO JOURNAL [Vol. 16 


However, other quite extensive experiments with various varieties i, 
which the treatments were aqueous solutions of different concentrations 
for various periods ranging from ten minutes to 9o hours failed to pro. 


duce any completely tetraploid plant or branch from which a Cutting 
could be made. 


DESCRIPTION OF TETRAPLOIDS 


In general, the tetraploids have larger stomates, larger pollen 
grains, wider, thicker leaflets, large flowers with larger, coarser floral 
parts, and a slower rate of development than corresponding diploids, 
In some, these differences are much more striking than in others. Ip 
most cases plants of the same age and genetic constitution and which 
have been subjected to the same environmental conditions must be 
compared to bring out sharp differences. 

In the S. tuberosum seedlings there is so much genetic variability 
that a good comparison is impossible. All the seedlings were rather 
small and lacked vigor, but the tetraploids were even more so and had 
uneven roughened leaves and deformed parts. All tubers were very 
small. 

In the Russet Rural and Golden varieties, the tetraploids were 
considerably smaller, slower in development, but fairly vigorous. Fig- 


TABLE 1. Comparisons of average stomate lengths in microns between 
comparable diploid and tetraploid mature leaves 


Somatic Number | 
Species or Variety | of Chromosomes | Mean 
| 


I+ 
yn 
es) 
3 


Difference 


S. Jamesii diploid 29.1 = .31 20 
S. Jamesii tetraploid 448 + .63 20 15.7* 
S. chacoense diploid 29.9 + .71 20 
S. chacoense tetraploid 408 + 86 20 10.9* 
S. bulbocastanum diploid 24.3 + .33 20 
S. bulbocastanum tetraploid 35.8 + .36 20 11.5* 
S. andigenum diploid 37.1 + 1.02 10 
S. andigenum tetraploid . 53.6 + 1.14 10 16.5* 


Russet Rural diploid 308 + . 20 
Russet Rural tetraploid 56-9 + 1.18 20 20.1* 
Golden | diploid 428 + .79 20 
Golden tetraploid 57.8 + 20 15-0* 


*All these differences are highly significant mathematically. 
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ure I shows tetraploid and diploid Russet Rural plants of approximate- 
ly the same age. However, the diploid eventually reached a height of 
about two feet above the tetraploid while the tetraploid increased only 


Fic. 3. Tetraploid S. Jamesii (left) and diploid (right). Both from seeds from 
same seed ball, planted at the same time and treated similarly. 
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a few inches in height after this picture was taken. Figure 2 show 
tetraploid and diploid Golden plants at a later stage in development 
Both have reached approximately their maximum height. The leaflets 
of the tetraploids of both these varieties are very thick, roughened, 
wider, and closer together on the petioles. There is not so great a tep. 
dency for them to be narrower near the top of the plant as in the diploid, 
The stomates are decidedly larger than in the diploids. Table 1 gives 
comparisons of the average lengths of the guard cells. None of the 
tetraploids has bloomed to date although corresponding diploids haye 
bloomed profusely. The buds of the tetraploids scarcely started de. 
velopment before dropping. Tubers from one tetraploid of each va- 
riety have been harvested and compare favorably with the diploid 
checks in size and number. The only apparent difference is a coarser 
appearance of the eyes of the tetraploids. 

Of the wild species, the tetraploids in S$. Jamesii show the most 
striking differences from the diploids (Fig. 3). They branch less and 
reach the flowering stage about the same time or slightly later. The 
leaflets are about the same length but considerably wider, and the color 
is a deeper green. The tetraploid flowers are larger and coarser than 
the diploids. The stomate length averages 1.5 times and the diameter 
of the pollen 1.2 times the corresponding values in the diploid. Pollen 
fertility is less than in the diploid but seed set seems to be as good. 
There are no apparent differences between the tubers. S. chacoense 
tetraploids exhibit similar but less pronounced differences except that 
the tetraploid has much less visible pollen. However, they have pro- 
duced seed with their own pollen. 

No macroscopic differences between S. bulbocastanum tetraploids 
and diploids are apparent except in size of floral parts. The stomates 
and pollen grains are larger. S. andigenum and S. neoantipovichis 
plants have the same differences found in the Russet Rural and Golden 
varieties, but to a much less degree in the latter species. 


IDENTIFICATION OF TETRAPLOIDS 


Tetraploids within tuber lines of S. tuberosum and in the homo- 
zygous wild species can be identified most readily by comparative sizes 
of the stomates. It should be emphasized that strictly comparable ma- 
terial must be used, i. ¢., leaves of the same degree of maturity from 
comparable regions of the plant. Table 1 gives average stomate sizes 
in microns for comparable plants. These are approximately average 
sizes and differences. Table 2 gives differences between the same 
plants on different dates. Table 3 gives comparisons between leaflets 
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TABLE 2. Comparisons of average stomate lengths in microns between 
same plants on different dates 


a 
Species or | Pi. Chro. Differ- Fi 
Variety | No. No. |; Date | Mean + S. E. n ence 7 
| 
S. Jamesii | 4094 48 5/22/39 | 43.4 + 1.19 10 
Jamesii | 48 | 6/24/39 | 45.3 = .64 20 1.9* 
| | 
S. Jamesii | 400g 24 | 3/22/30 | 300+ .92 10 
S. Jamesii 400g 24 «6/24/39 31 20 .o* 
Russet Rural | { 06 | 4/20/39 56.9 + 1.18 20 a 
Russet Rural | l 96 5/ 8/39 56.8 + 1.51 10 1* oa 
Russet Rural Ck 1 48 4/20/30 358 + 85 20 
Russet Rural Ck 1 48 | 5/ 8/30 35.4 + 1.45 10 1.4* 
Golden 406a 06 = |_—« 5/28/30 62.4 + 3.11 10 
Golden 406a 096 6/23/39 62.2 + .90 20 
Golden 404a 48 5/28/39 47.1 + 2.02 II 7 
Golden 404a 48 6/23/39 | 43.7 = .45 20 3.4* a 
*None of these differences is significant mathematically. me 
TABLE 3. Comparisons of average stomate lengths in microns between ia 


different leaves and leaflets on the same plant on the 
same date. Golden variety on 6/23/39 


. | Stage of} Position! Position 
No.* No. No. |Maturity| of Leaf|of Leaflet} n | Mean+S.E 
404a 48 mature [6th node|terminal | 20 43.7 + .45 
404a 48 mature [6th node|2nd from 
terminal} 20 30-4 + .56 
404a 48 immature} 13th node| terminal 20 340 + .79 
404a 48 |mature (3rd node/terminal | 20 439 + .78 
406a 96 mature [5th node|terminal 20 62.2 + .90 
406a 06 mature node|2nd from 
terminal) 20 56.7 + .97 
406a 06 immature|9th node|terminal 20 47.6 + 1.05 
406a 06 mature |3rd_ node|terminal 20 65.3 + .68 
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at different positions on the leaf, and between leaflets of different ge. 
grees of maturity and size for the Golden variety. Differences in posi- 
tion of leaflet on the leaf and maturity are significant but differences 
in size are not. Differences in position of leaf on plant are apparently 
dependent on maturity. Although the last table is based on only one 
tetraploid and one diploid plant it is fairly representative as judged by 
other data not given and by numerous unrecorded observations. The 
stomatal size referred to is length of the guard cell from one outside ex. 
tremity to the other when the stomate is open. Strips of epidermis were 
peeled from the under side of the leaf near the center and mounted jn 
water. This method was checked with the parlodion peel method de. 
scribed by Sax and Sax (11) and found to give closely comparable re- 
sults. It is more convenient and easier to use than the latter on S. ty. 
berosum and related species, especially if a microscope is available for 
immediate examination. The measurements given were made with an 
ordinary ocular micrometer. Mature leaves were always used unless 
otherwise stated. There is considerable individual variablity of the 
stomates in the S. tuberosum lines, but the tetraploids can be easily 
recognized by their greater length and also by their larger volume and 
larger aperture. 

Pollen differences are given in tables 4 and 5. The measurements 
are of the greatest diameter exclusive of any protrusions. The differ- 
ences between diploid and tetraploid pollen are smaller than between 
diploid and tetraploid stomates, but they are more consistent. Since 
none of the S. tuberosum tetraploids bloomed, no comparisons were ob- 
tained in this species. 


TABLE 4. Comparisons of average pollen diameters in microns between 
diploids and tetraploids of three wild species 


| Chro. | | : 
Species No. | Date |Mean+S.E.|] n Difference 
. Jamesii 24 5/15/39 26.3 + .33 20 
. Jamesii 48 5/15/39; 30-9 + 20 4.6* 
. chacoense 24 5/18/30 | 21.1 + .10 20 
. chacoense 48 5/15/39 25.4 + .24 20 4.3* 
. bulbocastanum | 24 | 6/17/39 19.7 + .22 20 
. bulbocastanum | 48 | 6/17/39 24.8 + .53 20 5.1* 


*All differences are highly significant mathematically. 
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All the differences in table 4 between comparable material are 
highly significant. Table 5 indicates the differences found between 
samples of pollen from the same plant on different dates and the varia- 
tions in differences between diploid and tetraploid grains, also on dif- 
ferent dates. All possible comparisons in this table except between 5 
and 6 and 7 and 8 are significant, showing that there is considerable 
variation between dates. 

Of course actual chromosome counts are the final criteria of the 
tetraploid condition. As has already been indicated, however, they may 
be misleading in plants comting directly from treated seed or tubers or 
even in the second tuber generation, as shown in the case of S. chacoense 
in which four plants gave tetraploid roots but diploid tops. Besides, 
chromosome counts in S. tuberosum and related species with 48 or more 
chromosomes are very difficult to make in somatic tissues. However, 
the approximate chromosome number of most of the tetraploids reported 
in this article was ascertained either in the root tips or in meiotic di- 


visions. 
DIscussION 


The data of stomate and pollen sizes presented in this article are 
perhaps open to criticism because of the low number of observations 
and because each mean is based on observations from one leaf or flower. 
However, the standard errors are low, and the means given agree close- 


TABLE 5. Comparisons of average pollen diameters in microns between 
same plants on different dates in S. chacoense 


Plant No. Chro. No. Date n Mean + S. E. 


Ck. 5/15/39 
2 Ck. 1 24 5/17/39 20 221 + .24 
3 Ck. 1 24 6/ 1/39 20 12 + .% 
4 Ck. 1 24 6/12/39 10 23.4 + .24 
5 220a 48 5/15/39 20 25.4 + .24 
6 220a 48 5/17/39 20 25.3 + .32 
7 220a 48 6/ 1/39 20 27.7 + .35 
8 220a 48 6/12/39 10 27.3 + .37 


*See text. These numbers used in referring to comparisons. 
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ly with numerous other similar comparable means. The tables are 
only intended to illustrate differences between comparable tetraploids 
and diploids and to give some idea of the ranges of variation likely to fy 
encountered while trying to identify tetraploids. The author intends 
to publish more comprehensive data on this phase of the work later. 
Table 2 may be somewhat misleading, because under less uniform ep. 
vironmental conditions, significant differences between dates may o. 
cur. The writer has some figures which indicate this, but it was de. 
sired to show that under fairly uniform conditions in the greenhouse 
not much difference in stomate size will be found from time to time og 
the same plant; but, on the other hand, pollen differences between dates 
are significant as shown in table 5. 

Observations of the colchicine-treated plants which gave rise to 
polyploids indicate that it is necessary to approach the lethal dosage in 
order to get doubling of an entire growing point. This was especially 
true in the species already containing 48 chromosomes in somatic tis- 
sue. In Experiment A the seedlings which produced polyploids were 
among those whicli were badly deformed and retarded in development; 
and in Experiment C polyploids were found in the group between those 
which came up quickly and those which were killed. The concentra- 
tion seems secondary within the limits reported here, although one per 
cent aqueous solution may be too severe. 

A knowledge of the material and diligence in examination and in 
propagation of the plants or parts of plants which are doubled is very 
necessary in establishing polyploid lines. It is also necessary to deal 
with relatively large numbers if one wishes to be reasonably certain of 
getting one or more tetraploids from any given lot of seed or tubers. 

It was not the purpose of this work to investigate the cytological 
action of colchicine. This has been done by Levan (4) for the onion, 
and by others for other plants. Levan found that unless most of the 
meristematic cells were doubled the undoubled cells tended to outgrow 
the doubled cells, and eventually all active cells became diploid again. 
This is apparently what happens with the potato. Thus to insure a 
completely doubled growing plant, it is necessary to subject actively 
growing tissue to the action of the drug over a considerable period. It 
is probable that treatment when the tissue is entirely dormant or with 
too high concentrations prevents some cells from entering the dividing 
stage at all but does not kill them either, so that they resume growth 
when the colchicine is removed. Incidentally, there is some indication 
that the colchicine does not pass through the seed coat readily and that, 
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therefore, the growing cells are not actually under influence of the col- 
chicine until after the membrane bursts. 

Considering experiments not reported here, or mentioned only 
briefly, as well as those given in detail, the most satisfactory method of 
inducing chromosome doubling when a good supply of homozygous 
seed is available is to germinate the seed in about a 0.5 per cent 
aqueous solution of colchicine at a temperature which insures rapid 
and even germination. With other material, such as cultivated varie- 
ties which do not come true from seed, tuber treatment with colchicine 
in lanolin as in Experiment C is suggested. 

No amphidiploids have as yet been produced, largely because of 
lack of sufficient hybrid material to work with, but some plants in an 
experiment now being conducted look promising. 

The characteristics of the S. tuberosum and S. andigenum tetra- 
ploids tend to support the hypothesis that these species are already 
tetraploid, in which case the polyploids reported herein are really 
octoploids. Their general characteristics are similar to those re- 
ported by Leven (5) for octoploids in Petunia, a related genus, and for 
octoploids of other plants. The “tetraploids” of S. tuberosum and 
S. andigenum (“diploid” = 48 somatic chromosomes) are dwarfed, 
thick stemmed, very succulent, infertile, and deformed in various 
ways when compared with diploid checks; whereas, the tetraploids 
of S. Jamesii, S. chacoense, and S. bulbocastanum get at least as 
large as their diploid checks, are quite fertile, exhibit no marked in- 
crease in succulence, and are not usually deformed. 


SUMMARY 


By the use of colchicine chromosome doubiing has been induced 
in the Russet Rural and Golden varieties of Solanum tuberosum, in 
seedling of U. S. D. A. lines S. 164-126 and S. 164-196 in Louisiana line 
T3-4. and in the five wild species, S. Jamesii, S. chacoense, S. bulbo- 
castanum, S. andigenum, and S. neoantipovichii. The practical signifi- 
cance of tetraploidy in the potato is discussed. Three seed treatment and 
one sprout treatment experiments in which tetraploids were produced are 
described and the results given. Short descriptions of the polyploid 
plants and the methods by which they have been identified are in- 
cluded, as well as a discussion of various other phases of the work. 
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REPORT OF THE TWENTY-FIFTH ANNUAL MEETING OF 
THE POTATO ASSOCIATION OF AMERICA 


The twenty-fifth annual meeting of the Potato Association of 
America was held at Richmond, Virginia, from December 28 to 39, 
1938. Sessions were held in the Intermediate Department of the 
Educational Building of the Second Baptist Church, and the Joint 
Session with the American Society for Horticultural Science at the 
Jefferson Hotel. There were 60 papers and reports presented during 
the six sessions, including joint sessions with the American Phyto- 
pathological Society and the American Society for Horticultural Sci- 
ence. All sessions were well attended and a number of interesting 
papers were presented. The joint sessions were well organized and the 
papers presented attracted considerable interest. 


OFFICERS AND COMMITTEES 

President, Ora Smith, Cornell University, Ithaca, New York. 

Vice-President, C. H. Metzger, Colorado State College, Fort Col- 
lins, Colorado. 

Secretary-Treasurer-Editor, Wm. H. Martin, New Jersey Agri- 
cultural Experiment Station, New Brunswick, New Jersey. 

Executive Committee, F. A. Krantz, St. Paul, Minnesota; R. A. 
Jehle, College Park, Maryland; L. M. Ware, Auburn, Alabama; L. 
S. McLaine, Ottawa, Canada. 

Certification Committee. Marx Koehnke, Chairman, University 
of Nebraska; R. J. Haskell, U.S.D.A.; A. H. Eddins, Hastings, 
Florida; R. R. Pailthorp, U.S.D.A.; E. L. Newdick, Augusta, Maine; 
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A. G. Tolaas, St. Paul, Minnesota; H. M. Darling, Auburn, Alabama ; 
Glen Hartman, University of Wyoming; J. S. Richard, Baton Rouge, 
Louisiana. 

Committee on Standardization of Field Plot Technique, J. R. Liv- 
ermore, Chairman; H. O. Werner. 

Committee on Potato Consumption and Dietetic Value, C. H. 
Metzger, Chairman; E. J. Wheeler, C. R. Fellers. 

Committee to Coordinate Research on New and Unusual Potato 
Diseases, J. G. Leach, Chairman; T. P. Dykstra, R. W. Goss. 

Potato Variety Nomenclature Committee, C. F. Clark, Chairman, 
US.D.A.; C. H. Metzger, Fort Collins, Colorado; J. C. Miller, Baton 
Rouge, Louisiana; Wm. Stuart, Washington, D. C.; E. V. Harden- 


burg, Ithaca, N. Y. 
Potato Breeding Work in 1939, F. J. Stevenson, U. S. Department 


of Agriculture. 
Cultural and Storage, E. V. Hardenburg, Ithaca, New York. 
Fertilizer Investigations, Ora Smith, Ithaca, New York. 
Virus Diseases, T. P. Dykstra, U. S. Department of Agriculture. 
Potato Insects, W. A. Rawlins, Ithaca, New York. 
The following committees were appointed to serve throughout the 
meetings : 
Resolutions Committee, E. V. Hardenburg, E. J. Wheeler, Daniel 
Dean. 
Nominating Committee, John Tucker, Karl Fernow, Julian Miller. 
Auditing Committee, E. L. Newdick, F. M. Blodgett, Fred H. 


Bateman. 
REPORT OF THE SECRETARY-T REASURER 


The Association lost 79 members compared with the previous year. 
This was due to the fact that the Maine growers did not renew their 
group subscriptions. The number of members was 1214 as compared 
with 1293 in 1937, 1114 in 1936 and 812 in 1935. It is of interest to 
note that the number of foreign subscribers increased from 49 in 1937 
to 76 this year. This does not include 35 in Canada. Forty-four 
states are represented in the membership list although nearly one-half 
are from New Jersey, New York and Washington. Several state organ- 
izations have shown an interest in the group subscription plan and it 
is believed that with a little encouragement, the number of members 
could be greatly increased. 

This year, the Journal contained 435 pages, consisting of 353 
pages of printed matter and 82 pages of advertising. It should be 
pointed out that certain commercial organizations have supported the 
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1; - journal from the start. Without their assistance, it would be impos. 
|| a sible to continue its publication. 
i : It was previously reported that an index had been prepared of the 
: 3 Journal to date. Unfortunately, sufficient funds have not been avail. 
| able to publish it. This is unfortunate, since we should have an index 
aes of the earlier issues and in the future, print an index of each volume 
aft Your editor appreciates the cooperation of those who sent in many. 
vy scripts and sectional notes. He is particularly indebted to Dr. E, 5 
a Clark, who again made it possible for us to continue the task of pub. 
lishing the Journal. 
‘ a Statement for the year ending December 21, 1938: 
Receipts 
. Received from Michigan Bank on Acct. .......... 14.56 
Expenditures 
| Printing and Mailing of Journals (October, 1937 to 
| TOTAL EXPENDITURES ...... $2,817.25 
" Bank Balance Dec. 21, 1938—$18.45 
7 Accounts Receivable 
lg Memberships Billed and Miscellaneous ............ 39.75 
| TOTAL ACCOUNTS RECEIVABLE ...... $217.59 
Accounts Payable 


I 
ow 


We, the undersigned auditing committee, have examined the books 
of the Potato Association of America and have found them to be in 


Report of the Committee on Resolutions 


. We the members of the Potato Association of America assembled 
at our Twenty-fifth Annual Meeting have greatly enjoyed the 
accommodations and the warm hospitality and true spirit of cor- 
diality afforded us while in Richmond. Therefore, be it resolved 
that we extend our sincere thanks to the Second Baptist Church 
and the Chamber of Commerce for their efforts in our behalf. 

. Whereas many members of this Association and many potential 
subscribers to the American Potato Journal are intensely interested 
in the adaptation and annual performance record of the newer 
potato varieties and, 

Whereas such information is not now conveniently available in 
summary form for the United States and Canada as a whole; 
therefore, be it resolved that an annual summary report on this 
matter be made available by the U. S. Department of Agriculture 
at our Annual Meeting and for publication in the Potato Journal. 

. In the recent death of E. M. Gillig, Seed Commissioner for North 
Dakota, this Association has lost a loyal member and the potato 
industry an ardent champion; therefore, be it resolved that we 
express our sympathy to his family and that a copy of this resolu- 
tion be sent to Mrs. Gillig. 
Whereas the Potato Association of America is here celebrating its 
twenty-fifth anniversary, and whereas we all recognize Dr. Wil- 
liam Stuart of Washington, D. C., as the guiding spirit, the effi- 
cient leader and the Godfather of our organization through its 
entire history to date; therefore, be it resolved that we extend to 
him our affectionate greetings at this time and wish for him many 
more long years of a useful and happy life. 
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Report of the Auditing Committee 


E. L. Newdick, Chairman. 
F, M. Blodgett, 
Fred H. Bateman. 


Respectfully submitted, 

Daniel Dean, 

E. J. Wheeler, 

E. V. Hardenburg, Chairman. 
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SOME CHARACTERISTICS OF BACTERIAL RING ROT OF 
POTATOES 


A. H. Epprns? 


Hastings Laboratory, Florida Agricultural Experiment Station, 
Hastings, Fla. 


INTRODUCTION 


Bacterial ring rot of potatoes caused by Phytomonas sepedonica 
(Spieckermann and Kotthoff) Bergey et al. was found in Germany in 
1908 and was called “Bacterienringfaule” or bacterial ring rot (13). 
Stapp (13) stated that it is probably the same as the “Bakterienring- 
krankheit” or bacterial ring disease observed by von Appel in 1904. In 
Canada, where it was discovered in 1931, it is known as bacterial wilt 
and rot (2, 11, 12). The disease appeared in Maine in 1932 but was 
not reported until 1937 (3), the year its presence in Florida was recog- 
nized (9). Since then it has been reported from Pennsylvania (6), 
Wyoming (10), and California (1), and the writer has seen it in tubers 
originating from seed produced in Minnesota and Nebraska. Since the 
disease is seed-borne, it probably has spread already to most, if not 
all, of the commercial potato growing sections of the United States 
(5, 7, 11). 

This paper consists of a discussion of the outstanding similarities 
and differences in the characteristics of bacterial ring rot, P. sepedonica, 
and brown rot, P. solanaceara (E.F.S.) Bergey et al.; and also a report 
of information obtained at Hastings, Florida, on the transmission of 


1The writer expresses his thanks to Mr. E. L. Newdick and Inspectors of the 
Maine Department of Agriculture and to Dr. Reiner Bonde of the Maine Agricul- 
tural Experiment Station for supplying samples of infected seed stocks used in 
these studies and for other services rendered. 
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bacterial ring rot in seed and soil and the effect of different tempera- 
tures on the development of the disease in infected tubers. 


COMPARISON OF THE CHARACTERISTICS OF BACTERIAL RING Ror ayp 
Brown Ror 


Since the two diseases, bacterial ring rot and brown rot or south. 
ern bacterial wilt resemble each other closely, their similarities’ ang 
differences are discussed herein to aid growers, pathologists, and jp. 
spectors to distinguish between them. 

DisTRIBUTION: Climatic conditions limit the occurrence of brow, 
rot in the United States to localities situated in the South Atlantic ang 
Gulf Coast States from Maryland to Texas, and in Pennsylvania, Ohig 
Illinois, West Virginia, and Kentucky (8). Therefore, it is unlikely 
that this disease will be found in potatoes grown in other sections @ 
the country. On the other hand, climatic conditions apparently do ng 
limit the distribution of bacterial ring rot, since it has been reported 
from such widely separated places as Canada, Maine, Florida, Wyom 
ing, and California, consequently, it may occur anywhere infected seta 
is planted. 

Both diseases are seed-borne (2, 3, 8); but brown rot, unlikem 
bacterial ring rot, is not usually carried in the seed, since seed potatoes 
used in most sections of the United States are produced in localities 
where brown rot does not occur. 

PLant Symptoms: Although both diseases may affect young po- 
tato plants, usually neither is evident until late in the growing season. 
Affected plants showing no symptoms of either disease may bear in- 
fected tubers ; however, both generally cause wilting which may be evi- 
dent in the entire plant or in individual branches and leaves (Fig- 
ure 1 A). 

The differences in symptoms between the two diseases can be de 
tected in the leaves and stems. Bacterial ring rot causes mottling im 
the leaf as the color fades to a pale green then to a pale yellow, fol 
lowed by development of brown necrotic areas, usually at the margin; 
the leaf rolls upward as it wilts and dies (Figure 1 B). Brown rot 
causes the wilted leaf to fade to a pale green after which it dies and 
turns brown without mottling or rolling. Bacterial ring rot does not 
produce any stem symptoms characteristic of brown rot which causes 4 
brown discoloration of the vascular bundles, which, when cut, exude 
the causal bacteria. 
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Fic. 1—Effect of bacterial ring rot on a potato plant. A, Plant with leaves and 
branches wilted; B, Wilted branch showing characteristic rolling and chlorotic 
and necrotic areas in leaves. 


Fic. 2—Tubers affected with bacterial ring rot found in Maine seed potato bags in 
December 1936 showing cracking and separation of cortex and outer storage 
parenchyma from the remainder of the tuber. 
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TuBER Symptoms: Both diseases cause a ring rot of the tuber 
and, in advanced stages, discolor the skin at the stolon end, the 
and at other places. Bacterial ring rot causes a reddish-brown dig 
coloration of the skin which may be accompanied by cracking; in some 
tubers, particularly those kept in storage for several weeks, the corte, 
and outer storage parenchyma also occasionally crack and separate 
from the remainder of the tuber (Figure 2). Brown rot produces , 
brown to black discoloration of the affected tissues with no trace of req 
and no cracking of the skin or separation of parts of the tuber. 


White sticky masses of the brown rot bacteria ooze from the stolon 
end and eyes where they may become mixed with dirt, and, on drying, 
are glued to the surface of the tuber; the bacterial ring rot bacteria are 
not sticky and do not ooze from the tuber (Figure 3 A and C). 


Both diseases may cause decay of any part or all of the vascular 
ring and other sections of the tuber; however, brown rot is usually 
confined to the vascular area and to tissues immediately adjacent, thus 
producing a marked ring appearance that is not so apparent in tubers 
affected with bacterial ring rot (Figure 3 B and D). The tissues 
affected with bacterial ring rot are soft and crumbly, and gray, cream, 
yellow, or reddish-brown in color; those decayed by brown rot are 
slimy and range from a brown to black color. The bacterial ooze 
which exudes from vascular bundles of freshly-dug tubers that have 
been sliced is characteristic of brown rot but not of bacterial ring rot. 


DEVELOPMENT OF THE DISEASE IN TUBERS HELD AT DIFFERENT 
TEMPERATURES 


The effect of different temperatures on the development of bac- 
terial ring rot in infected tubers was determined by storing them fer 
five months at different temperatures in rooms of a cold storage plant 
and in the laboratory. None of the tubers showed any sign of the dis 
ease when placed in storage; and when examined for symptoms a 
monthly intervals, the disease was found to develop rapidly at 70- 
95°F., less rapidly at 60°-65°F., and slowly at 37°F. (Table 1). The 
disease appeared in tubers borne by apparently healthy plants of the 
diseased stock, but infection was less than in tubers of infected plants 
of this stock. The disease was not detected in tubers originating from 
the healthy stock. 
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o eyes of tuber affected with brown rot, 


f tuber affected with bacterial ring rot, 
B and with bacterial 


Fic. 3—Bacterial exudate and dirt sticking t 
A; contrasted with no exudate at eyes 0 
C. Tuber sliced to show areas a 
ring rot, D. 


ffected with brown rot, 
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Taste 1.—Effect of different temperatures on \the development of 
bacterial ring rot in tubers produced by plants grown from dis- 
eased and healthy seed stocks 


Tubers 
Produced Storage Per cent 
SEED by Pounds Temperature Developin 
) ping 
STOCK Plants Bacterial 
Ring Rot 
30.5 37° 11.5 
Infected 30.5 60° -65° 41.3 
25.5 70° -95° 50.6 
Diseased* 
10.5 1.9 
Apparently 
Healthy 
10.5 70°-95° 14.3 
18.0 49° 0.0 
Apparently 18.0 0.0 
18.0 70°-95° 0.0 


*63.9 per cent of the plants bore one or more tubers affected with bacterial ring 
rot. 


TRANSMISSION OF THE DISEASE IN THE SEED 


In 1937 and 1938, bin-selected samples of tubers, consisting of 
30 to 100 pounds each, were obtained from Maine from fields con- 
taining a trace to 50 per cent of the plants affected with bacterial ring 
rot, and planted at Hastings, Florida, to determine the increase in the 
disease over that present in the fields in Maine. The disease present 
in the plants of samples grown at Hastings was ascertained by exam- 
ining all tubers produced by each plant for external and internal symp- 
toms before and after the tubers were cut at the stem and bud ends. 


INCREASE IN DISEASE IN 1937 SAMPLES 


The disease increased from 1937 to 1938 in all samples grown in 
Florida (Table 2). Samples 1 and 2 were cut and planted by hand in 


r 
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TABLE 2.—Increase in bacterial ring rot in samples of affected seed 
stocks obtained from Maine in 1937 


Per cent Plants Bearing Infectel Tubers 


Maine Florida 
Sampl 
ample | 1939 
1937 1938 Seed from Seed from 
Apparently Affected 
Healthy Plants Plants 
| 
I | 28.0 63.9 41.5 83.2 
2 5.0 25.0 —* 74-4 
3 Trace 12.2 _ om 


*Not grown. 


experimental plots and sample 3 was planted by a potato grower who 
cut the seed one day and planted it the next with a mechanical planter. 


In 1939, there was a further increase in the disease in plants grown 
from seed of plants affected in 1938. Considerable of the disease also 
appeared in plants grown from seed of apparently healthy plants of 
sample I. 


In 1938, 374 Spaulding Rose plants affected with bacterial ring rot 
yielded only 0.4 pound of apparently healthy tubers on each plant com- 
pared with a yield of 1.0 pound on each plant for 508 healthy plants 
(Figure 4). 

If all symptoms of bacterial ring rot are not obliterated by decay, 
the disease can be detected in seed pieces of plants bearing affected 
tubers (Figure 5). Some of these seed pieces may appear healthy on 
first inspection, but if they are sliced, the symptoms can be seen in tis- 
sues situated at the eyes from which the sprouts have grown. 
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Fic. 4—Wilted plant with 6 tubers partially or completely decayed by bacterial ring 
rot, left, and a healthy plant. 


Fic. 5—Seed piece and tubers from an affected plant showing the characteristic de- 
cay and discoloration of tissues invaded by P. sepedonica. 
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INCREASE IN THE DISEASE IN 1938 SAMPLES 


Samples obtained from Maine in 1938 contained one bushel each 
of tubers selected, at random, from bins in which the potatoes from 
infected fields were stored. To prevent contamination after arrival at 
Hastings, each sample was left in the original shipping crate until taken 
to the field where each tuber was removed from the crate, cut with a 
knife sterilized by boiling it in water ten minutes, and then planted by 
the tuber unit method. The hands were also washed in water and 
then in a 50 per cent solution of alcohol before each sample was cut and 
planted in the order shown in table 3. 

The nine bushel-samples were selected from bins containing from 
2,000 to 20,000 bushels, yet the disease appeared in one or more plants 
of all samples grown. Infection was 1.6 per cent in plants of sample 


TABLE 3.—Bacterial ring rot present in potatoes grown at Hastings, 
Florida in 1939, from bushel-samples of seed obtained from 
fields containing from 0 to 50 per cent infected plants 
in Maine in 1938 


| 

| Plants Grown at 

| Maine Field Seed Tubers Hastings, Fla., in 

| 1938 | 1939 

Sample*| Per cent 

| Per cent | Showing Per cent 

| Acres Plants Number! Infection | Number| Bearing 

| Infected** When | | Infected 

| | Planted | | Tubers 
I | Jo | 0.2 | 142 | 0.7 | 500 | 1.6 
2 | 12 | 1.0 129 | 1.6 | | 6.3 
3 | 9 | 20 | 158 | 00 | 586 | 0.9 
4 9 3.0 122 0.0 | 476 4.4 
5 13 4.0 150 | 599 70 
6 7 10.0 168 3.6 667. | 18.7 
7 __ 500 | a 4st | 44.6 
8 50.0 184 6.5 654 38.4 
9 Ir 0.0 123 0.0 488 0.8 


*Selected from storage bins in Maine in November, 1938. 
**Reported by Mr. Chas. Stetson, Inspector, Maine Department of Agriculture. 
Infection in sample 1 is per cent diseased tubers present when crop was dug. 
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1 which represented approximately 20,000 bushels that contained only 
0.2 per cent of infected tubers in Maine. Sample 2, taken from a field 
in Maine containing 1.0 per cent plant infection, developed 6.3 per 
cent infection at Hastings. The results indicate an increase in the 
disease from one crop to the next, but the samples were too small to be 
true representatives of the fields from which they came. This is illus- 
trated by results obtained from growing samples 7 and 8 which showed 
different percentages of infection at Hastings, although both came from 
the same field in Maine. The presence of the disease in sample 9, which 
had been certified as disease-free, may have been caused by the actual 
presence of the disease which was not detected, to tuber contamination 
after the potatoes were dug in Maine or to infection occurring after the 
sample was planted at Hastings (5). 


AFFECTED WITH BACTERIAL RING ROT 


[0] MISSING 

af PLANT 6 PLANT of PLANT of PLANT of PLANT of PLANT 

29 57 85 TE} 141 
2 30 58 86 14 42 
3 31 ol 87 143 
4 32 60 88 6 144 
5 33 61 Oo} 89 117 145 
6 34 62 90 18 146 
7 35 63 19 147 
8 36 64 92 120 148 

9 37 65 93 121 om 149 8 
10 38 66 94 122 150 
39° 67 95 123 151 
40 68 96 124 152 
13 41 69 97 125 153 
14 42 70 98 126 154 
15 43 71 99 127 155 
16 72 100 128 156 
17 45 73 101 129 157 
18 46 74 102 130 158 
19 a7 75 103 159 
20 48 76 104 132 50 
21 49 77 105 133 161 
22 50 78 106 134 mie 
23 51 79 107 135 163 
24 52 80 108 136 164 
25 53 Bi 109 137 BE | 165 
26 54 82 110 138 166 
83 139 167 
28 56 84 ite 140 0] 168 


Fic. 6—Histogram showing location in the row of plants that developed bacterial 
ring rot when a sample of an infected seed stock was cut and planted by the 
tuber unit method. 
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Figure 6 shows the spread of the disease in the row from affected 
tubers Nos. 11, 27, 49, 116, 131, and 160 of sample 6 (Table 3). The 
disease was evident at time of digging in all plants of units planted 
with the affected tubers except in unit 27 containing two affected plants 
and in unit 116 containing three affected plants. The results show that 
71.3 per cent of the diseased plants were located in units planted with 
the six affected tubers and in each of the ten subsequent units follow- 
ing these. It is possible that some of the affected plants originated 
from naturally infected seed in which the disease was not detected at 
time of planting or to infection occurring after planting (5). However, 
probably the spread of the disease was caused mostly by seed piece 
inoculation from the bacteria which collected on the knife and hands 
when the infected and contaminated tubers were cut. 


BBAFFECTED WITH BACTERIAL RING ROT 


SPAULDING ROSE KATAHDIN 
KNIFE KNIFE KNIFE 
JAND HAN AND HANDS JAND HAN 
STERI- | g|CONTAMI-| «| STERI- 
PLANT JUS] PLANT PLANT 
1 1 1 
2 2 2 
3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 |e 7 7 
9 9 9 


13 13 13 
14 14 os 
15 15 15 
16 16 16 
17 17 17 
18 18 18 
19 19 19 
20 20 20 
21 21 21 
22 22 22 = 
23 23 23 a 
24 24 24 
25 25 25 


Fic. 7—Histogram showing plants affected with bacterial ring rot caused by cutting 
the seed when the knife and hands were contaminated with P. sepedonica. 
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TRANSMISSION OF THE DISEASE BY CONTAMINATED KNIFE AND HANDS 


After the cutting knife and hands were contaminated with P. 
sepedonica by rubbing the decayed tissue of an affected tuber over the 
blade of the knife and palms and fingers of the hands, twenty-five 
tubers each of disease-free seed of Spaulding Rose and Katahdin were 
cut and planted immediately by the tuber unit method. The disease 
appeared in 39 plants of the Spaulding Rose and 42 plants of the 
Katahdin; 20 infected plants of the former and 22 of the latter were 
progeny of the first 8 tubers cut (Figure 7). The disease occurred 
scatteringly in plants of other units and was present in two Spaulding 
Rose plants of unit 25 and in two Katahdin plants of unit 24. The 
presence of the disease in 4 plants each of the Spaulding Rose and 
Katahdin units planted with tubers cut with a sterilized knife may 
have been caused by infection from viable bacteria remaining on the 
hands after they were washed in water and then in a 50 per cent solu- 
tion of alcohol, or to the spread of the disease from affected plants in an 
adjacent row (5). 


TRANSMISSION OF THE DISEASE IN THE SOIL 


In 1939, none of 1,241 plants, originating from disease-free seed, 
was affected with bacterial ring rot in plots where 25.0 to 63.9 per cent 
of the plants were infected in 1938 and later seeded with five barrels of 
diseased tubers. Furthermore, when disease-free seed has been used, 
the disease has caused no loss at Hastings in any field where it was 
severe in 1937. These observations prove that the disease does not 
affect the potato crop grown in soil infested with the causal organism 
the preceding year. 


ConTROL By USE OF DISEASE-FREE SEED 


The history of bacterial ring rot in the United States (5) and 
Canada (2) shows that it can be eliminated by the exclusive use of 
disease free seed. This fact has been demonstrated at Hastings, Flor- 
ida. After the disease caused a loss of 5.0 per cent of the potato crop 
in the Hastings Section in 1937, the writer inspected potato fields in 
Maine and found that the certified Spaulding Rose seed stocks, re- 
sponsible for the losses at Hastings, were the ones most severely af- 
fected in Maine (4). This fact was pointed out to seed certification 
officials in Maine and Canada and they agreed to reject, for certifica- 
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TABLE 4.—Kelation of potato acreages rejected for certification in 
Maine from 1936 to 1938 on account of bacterial ring rot to losses at 
Hastings, Fla., in subsequent years 


Acres Rejected in Maine Loss at Hastings 
Variety in Per Cent in Per cent 
| | 
1936 1937 | 10938 1937. | 1938 | 1939 
Spaulding Rose None 28.0 3-3 | | 
: —| §0 | 10 0.5* 
Katahdin None | None | 167 | | 


*Due to planting infected seed from Canada and Minnesota. 


tion, all fields of Spaulding Rose in which a trace of the disease was 
found; thereby reducing the loss to 1.0 per cent at Hastings in 1938 
(Table 4). When the same regulations were extended- in 1938 to in- 
clude Katahdin and other varieties (4), none of the disease appeared 
at Hastings in 1939 in fields planted with certified seed from Maine. 


SUMMARY 


The similarities and differences in the characteristics of bacterial 
ring rot and southern bacterial wilt or brown rot which resemble each 
other closely are discussed. 

When tubers affected with bacterial ring rot were held at different 
temperatures for five months, the disease developed rapidly at 70°- 
95°F., less rapidly at 60°-65°F and slowly at 37°F. 

Most of the samples of potatoes of infected seed stocks obtained 
from Maine and grown at Hastings, Florida showed an increase in 
percentage of bacterial ring rot compared with that reported for these 
stocks in Maine. The tests showed spread of the disease from hands 
and cutting knife contaminated with the causal organism. The disease 
did not affect potatoes grown in soil that was infested with the causal 
organism the preceding year. Losses from the disease at Hastings, 
Florida, declined from 5.0 per cent in 1937 to 0.5 per cent in 1939 
when most of the infected seed stocks were eliminated as sources of 
seed. 


LITERATURE CITED 


1. Ark, P. A., and E. W. Bodine. 1939. Bacterial ring rot of potatoes in Kern 
County, California. U. S. Dept. Agr. Bur. Plant Ind., Plant Dis. Rptr. 23: 
199. 

2. Baribeau, B. 1937. Fletrissure bacterienne et pourriture molle. Le Bul. Agric. 
22: 13: 22-23. 


| 
| 


— 
322 THE AMERICAN POTATO JOURNAL [ Vol. 16, 


3. Bonde, Reiner. 1937. A bacterial wilt and soft rot of the potato in Maine. 
Phytopath. 27: 106-108. 

4. —————._ 1938. Bacterial wilt and soft rot in Maine. U. S. Dept. Agr., Bur. 

Plant Ind. Plant Dis. Rptr. 22: 459-460. 


5. —————._ 1939. Bacterial wilt and soft rot of the potato. Amer. Potato Jour. 
16. 109-114. 
6. Burke, O. D. 1938. The occurrence in the United States of the tuber ring rot 


and wilt of the potato. U. S. Dept. Agr., Bur. Plant Ind., Plant Dis. Rptr. 
22: 444. 

7. Burkholder, Walter H. 1938. The occurrence in the United States of the tuber 
ring rot and wilt of the potato. Amer. Potato Jour. 15: 243-245. 

8. Eddins, A. H. 1936. Brown rot of Irish potatoes and its control. Fla. Agr. 
Exp. Sta. Bul. 299: 1-44. 

9. — . 1937. Losses from potato diseases in Northern Florida. 1932-37. 

U. S. Dept. Agr., Bur. Plant Ind., Plant Dis. Rptr. 21: 271-273. 

10. Haskell, R. J., George H. Starr, and Glen Hartman. 1938. Bacterial ring rot 
of potato in Wyoming. U. S. Dept. Agr., Bur. Plant Ind., Plant Dis. Rptr. 
22: 445. 

11. Racicot, H. N., D. B. O. Saville, and [. L. Conners. 1938. Bacterial wilt and 
rot of potatoes—Some suggestions for its detection, verification, and control. 
Amer. Potato Jour. 15: 312-318. 

12. Saville, D. B. O. and H. N. Racicot. 1937. Bacterial wilt and rot of po- 
tatoes. Sci. Agr. 17: 518-522. 

13. Stapp, C: 1930. Beitrage zur Kenntnis des Bacterium sepedcoicum Spieck- 
erm. et Kotth., des Erregers der Bakterienringfaule” der Kartoffel. Zeit- 
scrift. f. Parasitenk. 2: 756-823. 


UREA AS A SOURCE OF NITROGEN FOR POTATOES 
IN THE HASTINGS, FLORIDA, AREA’ 


B. W. HunpDERTMARK AND R. V. ALLISON? 
Department of Chemistry and Soils, Hastings, Fla. 


The open sandy character of the soils commonly used for growing 
potatoes in the Hastings area makes the fertilizer item one of the prin- 
cipal costs in the production of this crop. Under such conditions the 
nitrogen question is, of course, of particular importance since this ele- 
ment usually is found the most transient and difficult to handle under 
such conditions. It is also the most expensive of the three elements 
commonly found in the fertilizer formula. It was largely with these 


1Summarized from a thesis presented to the Graduate Council of the Uni- 
versity of Florida in partial fulfillment of the requirements for the degree of Mas- 
ter of Science in Agriculture, July, 1939. 
“Research Fellow and Head, Department of Chemistry and Soils, respect- 
ively. 
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thoughts in mind that a further checkup of urea as a source of nitro- 
gen for potatoes was initiated in this section of the state in the autumn 
of 1936.* 


Soir Types INVOLVED 


The principal soils used for potatoes in the Hastings area are 
3laden fine sand and fine sandy loam. The soils of this series are char- 
acteristically spotted in this section with “white-caps” of Leon sand. 
In addition to these two types one set of plots was included on Ports- 
mouth fine sand which is used for potatoes to a limited extent in this 
area. The seven original series of plots started in 1936-’37 were 
reduced to five in the second year of the test and to two in the third 
year, 1938-’39. The number of replications of each treatment for each 
season is indicated in table 2. The average yields presented in that 
table include all soils for the three years the work was conducted. 

The experimental fields were well distributed over the Hastings 
area. Appropriate cooperative arrangements with the several growers 
were made through the courtesy of the Hastings Potato Growers’ Asso- 
ciation, which organization also assisted with the work in many other 
ways, including certain features of field expense. 


THe FERTILIZER TREATMENTS 


In comparing the limited number of nitrogen sources that were 
involved in this study, a 5-7-6 fertilizer mixture was used through- 
out. This was applied at the rate of 2,000 pounds per acre. The 
analysis of the fertilizer and the rate of application are both standard 
for this crop in the Hastings section. Mixture No. 1, which derived 
50 per cent of its nitrogen from natural organic sources, 35 from sul- 
fate of ammonia and 15 from nitrate of soda, was used as the check 
treatment. The other three mixtures were planned to give a direct 
comparison with this treatment. The source of phosphoric acid was 
superphosphate in all mixtures and the potash was derived equally 
from the muriate and sulfate forms. The natural organic nitrogen that 
was used was derived in equivalent amounts from fish meal, cotton- 
seed meal, and high grade tankage. Dolomitic limestone, at the rate of 
150 pounds per ton, was used in all mixtures. The nitrogen sources 


*This study, cooperative with the Department of Horticulture, was made 
possible through a research fellowship granted by the E. I. du Pont de Nemours 
Company, Wilmington, Delaware. 
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used in the four mixtures involved in these tests were made up as 
follows: 
I. 50 per cent Natural Organics 
15 per cent Nitrate of Soda 
35 per cent Sulfate of Ammonia 


50 per cent Urea 
15 per cent Nitrate of Soda 
35 per cent Sulfate of Ammonia 


3. 50 per cent Urea 
50 per cent Sulfate of Ammonia 


4. 20 per cent Natural Organics 
40 per cent Urea 
40 per cent Sulfate of Ammonia 


THE MINERAL SUPPLEMENT 


The four treatments listed above were all applied with and with- 
out a mineral supplement in all the trials in order to check against the 
possible occurrence of a deficiency of one or more of the so-called 
trace elements, especially under conditions where soluble organic nitro- 
gen was being substituted for natural, insoluble types. The first year, 
1930-’37, a mineral supplement was used that consisted of 25 pounds 
each of copper sulfate, manganese sulfate, zinc sulfate and ten pounds 
of borax per acre. For the second and third years copper was omitted 
and the amount of borax reduced to 5 pounds per acre. 


TimE AND Metnuop or FERTILIZER APPLICATION 


Each year, a few weeks prior to the time of application of the 
fertilizers to the plots, the land was plowed or listed to turn under 
the residues of the summer crop, or native weeds and grasses and then 
disced. Following this operation it was made up into ridges about 
12 inches high and 40 inches from center to center to take care of 
drainage when the furrows so formed were given proper outlets. 

The actual application of all fertilizer materials to the experimen- 
tal areas was made by hand, usually about ten days in advance of 
planting. For this purpose the furrows were opened immediately before 
the spreading crew came into the field and the ridges were made up 
again shortly after the materials had been applied. 
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PLANTING, CULTIVATING AND HARVESTING 


The planting of the experimental areas was by machine in all 
cases, generally between the 5th and 15th of January. All planting 
and cultivation operations were under the immediate supervision of the 
grower, and, in this way, all experimental plots received the same. 
care as the rest of his acreage. The potato variety used in each indi- 
vidual experiment depended upon the preference of the grower on 
whose farm the test was being conducted. On this basis the plantings 
were about equally divided between Spaulding Rose and Katahdin. 

The general practice in the Hastings area is to cultivate the crop 
regularly during the first six or seven weeks after planting. This is 
accomplished with “middle busters” and combination disc cultivators 
and scratchers. When the plants reach a height of 7 or 8 inches the 
cultivation is discontinued. Danger of frost may reduce the number 
of early cultivations, in which case hoeing is usually resorted to during 
the middle of the season. From the time the plants are six weeks old 
until harvest time, they are dusted regularly at intervals from seven to 
ten days with a standard copper-lime preparation for the control of 
blight. This was largely the reason for discontinuing copper as a part 
of the mineral supplement after the first year of the treatments. 

Harvest records were taken from 1/40-acre plots after removing 
a buffer row along each side and harvesting appropriate sections from 
the ends of the larger 1/20-acre plot which was the unit of field treat- 
ment in each case. At the time of the harvest the potatoes were run 
through a hand grader and individual records taken of the yield of 
No. 1’s, 2’s, 3’s and culls. 


EFFECT OF TREATMENTS ON Sort REACTION 


In view of the importance of reaction in the management of light 
soils of the character involved in these tests, it is important to know the 
effect of fertilizer treatments on this factor. In table 1 are to be found 
the average reaction values, expressed as pH, of the soils of all four 
treatments at the beginning and end of the third and last (1938-39) 
season of the tests on two soil types—Bladen fine sandy loam and 
Portsmouth fine sand. Although these values indicate that there was 
some tendency toward a reaction change through the season, it was, 
for the most part, not very great. As a matter of fact the plots on 
which the full complement of nitrogen had been derived from am- 
monium sulfate showed an average reaction at the close of the season 
of pH 4.40 for the Bladen fine sandy loam and pH 4.33 for the Ports- 
mouth fine sand. 
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Doubtless the inclusion of dolomite in all formulas at the rate of 
150 pounds per ton assisted quite materially with the stability of soil 
reaction that is indicated. An occasional checking up on this point 
should be practiced, however, to make sure the reaction does not fall 
too far below that required for the control of the potato scab organism, 
especially when acid-producing fertilizers are used. 


TABLE 1.—The reaction of the soil of two of the tests at the beginning 
and close of the 1938-’39 season 


DATE OF SAMPLING 


12/17/28 | 5/5/39 
| 
| | 
| 
| | | pH | pH 
2 | Bladen fine sandy | I 5.05 4.39 
| loam 2 4.91 4.35 
| 2 4.93 4.76 
4 4.86 | 4.78 
5 | Portsmouth fine I 4.86 4.39 
| sand 2 4.71 4.36 
a 4.75 4.29 
| 4 4.75 4.25 


RESULTS OF THE EXPERIMENTS 


Space will permit only a brief summarization of the results of the 
various tests involved in this study. Insofar as the actual yields of No. 
1 tubers are concerned, this has been done in table 2 where the averages 
for all replications of each treatment for each of the three years in- 
volved, are listed. The yields from the normal treatments and from 
those receiving the mineral supplement as above-mentioned are listed 
separately. In all instances, for convenience in referring to the total 
yield, the percentage that the yield of No. 1 tubers is of the total yield, 
is shown in the brackets under each value. 

An examination of the results reveals that urea may be substi- 
tuted for natural organics in the fertilizer formula without an appre- 
ciable change in yield. Neither did a twenty per cent return of natural 
organics to the formula (Treatment No. 4), with the balance of the 
nitrogen derived equally from urea and ammonium sulfate, definitely 
affect the yield one way or another, though it was observed to improve 
the physical condition and drillability of the fertilizer mixture. Further 
than this, shifting the inorganic sources of nitrogen from a 15-35 sodium 
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nitrate-ammonium sulfate mixture (No. 2), to a 50% ammonium sulfate 
mixture (No. 3), did not appear to change the productive rating of the 
treatment. From the above it would appear that fertilizers in which 
all of the nitrogen was in water-soluble form gave results equal to 
those in which sources of insoluble nitrogen were used to supply 20 to 
50 per cent of the total nitrogen. 

A study of the yields from the various treatments also indicates 
that the use of the trace element supplement was without consistent 
effect. This can be taken to indicate that substitution of a synthetic 
source of organic nitrogen, such as urea, has not created a deficiency 
in these soils of these elements, at least through the period of three 
years covered by these tests. 

Observations and study not reported in the present discussion 
indicate that a sub-optimum water supply is rather commonly the limit- 
ing factor in potato production in the Hastings area. From the records 
of weather and crop performance, it appears that most importance is to 
be attached to the rainfall in April unless satisfactory irrigation facili- 
ties are available. 


SUMMARY 


Potato fertilizer experiments affording direct comparison of cer- 
tain nitrogen sources and combinations of sources in a complete fer- 
tilizer were conducted in the Hastings, Florida, area through the 
three seasons 1936-39. All trials included a comparison with a sup- 
plementary treatment involving manganese, zinc, and boron as a check 
against soil exhaustion in terms of these elements when synthetic forms 
of nitrogen are used. The more specific results of the study may be 
summarized as follows: 

1. Fifty per cent of the nitrogen in a mixed fertilizer for pota- 
toes may be derived from urea instead of natural organic sources when 
the other half is supplied by a combination of nitrate of soda (15 per 
cent) and sulfate of ammonia (35 per cent) without appreciably affect- 
ing the yield. 

2. The use of natural organics as 20 per cent of the nitrogen 
source when the balance of this element was supplied by a mixture of 
equal parts of urea and sulfate of ammonia (Mixture No. 4) did 
not affect the yield of tubers as compared either with the check treat- 
ment (No. 1) or the all-urea mixtures (Nos. 2 and 3), though it did 
favorably influence the physical condition and drillability of the mix- 
ture. 
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3. No stimulation in growth of vine or consistent increase in 
yields of tubers could be attributed to the use of a mineral supplement 
of manganese, zinc, and borax. 

4. Seasonal changes in soil reaction are noted under the various 
treatments that suggest the desirability of an occasional check-up on 
this value, especially where other than neutral fertilizer mixtures are 
being used. 

5. The results of these tests appear to point to a rather definite 
saving that might be effected in fertilizer costs for potatoes in the 
Hastings area through a judicious use of urea as a partial source of 
nitrogen. The chief arguments for this conclusion are the complete 
support of yield which this material has shown together with the lower 
net cost per unit of nitrogen. 


VARIATIONS IN COOKING QUALITY OF POTATOES 
AS INFLUENCED BY FERTILIZERS 


P. T. BLoop anp J. L. Happockx 
Agricultural Experiment Station, Durham, N. H. 


A study of the literature relating to the factors affecting potato 
production leaves one with the impression that research workers gen- 
erally recognize the importance of producing potatoes of good cooking 
quality. Writing on some of the problems confronting the plant breeder 
in the development of new potato varieties, Stevenson (13) says, 
“Those which are selected must be tested for yield, cooking quality and 
disease resistance.” Sweetman (14) observes, “The day is past when 
larger yields or disease resistance alone should be considered sufficient 
reasons for the introduction of a new variety of potatoes or for the 
alteration of production practices.” 

Although numerous investigators have studied the factors affect- 
ing the cooking quality of potatoes, many contradictory conclusions 
have been drawn and still persist. Goldthwaite (7), Gilmore (6), and 
Cobb (5) are of the opinion that there is a definite and positive corre- 
lation between starch content and mealiness, whereas Whittemore and 
Kuschke (15), Sweetman (14) and Butler (4) have found evidence 
to the contrary. This is not surprising since there has been no uni- 
formly accepted standard by which quality could be measured. 

Cooking quality is considered, by most investigators, to refer to 
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(a) texture (mealiness) and (b) color of flesh after cooking. I lavor 
is sometimes given consideration. The comprehensive work of Gold- 
thwaite (7) on factors associated with mealiness and the earlier work 
of Ashby (2) on the causes of blackening after cooking are outstanding 
examples of work in the field of cooking quality. 

Goldthwaite (8), Sweetman (14), Gilmore (6), Butler, e¢ al (4) 
agree with Bewell (3) that “the chief test of excellence is mealiness.” 
The data given in this paper have to do principally with the influence 
of plant food or fertilizer ratios on the texture or mealiness of cooked 
tubers. 

For some years the New Hampshire Agricultural Experiment Sta- 
tion has been conducting work on the influence of various plant food 
ratios on potato yields. Since the authors (9) had developed a rapid 
method for determining the relative mealiness of the different potato 
varieties, it was thought advisable to run tests on tubers from the vari- 
ously fertilized plots. The procedure used in this test, which has been 
called the specific gravity test, is very simple and accurate. In a recent 
publication (10) a description of the method used is presented and 
data are given showing the relation between specific gravity and meali- 
ness. We have shown in table 2 of the publication referred to above 
that a high degree of uniformity in cooking quality may be expected 
in lots of tubers selected from various portions of the same field, when 
subject to the same fertilizer treatment. It is important to keep this 
fact in mind when studying the data presented below. 

Since the literature dealing with factors affecting the cooking 
quality of potatoes has been reviewed thoroughly in a recent publica- 
tion by Sweetman (14), it was deemed advisable to cite only articles 
dealing specifically with mealiness or texture. 

It is entirely possible, as Sweetman (14) concludes, that “such 
a property as mealiness may be found to be associated with more than 
one chemical or physicochemical condition and it may be altered by 
more than one environmental factor.” It is certainly true that “a 
mechanical test for mealiness is needed.” Whether the close relation- 
ship which exists between mealiness and specific gravity of the uncooked 
tuber also holds between these factors and dry matter and starch con- 
tent, the authors have not determined. Evidence presented by Ashby 
(2), Allen (1) and Wiley (16) indicates a close relationship between 
starch content and specific gravity, while Sweetman (14) cites the 
work of Dow as showing only imperfect correlation. 

The published literature on potato quality as influenced by fer- 
tilizers is limited and somewhat disturbing. Whittemore and Kuschke 
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(15) and Neil and Whittemore (12) found that high potash increased 
mealiness, whereas Cobb (5) and Sweetman (14) give data leading to 
a directly opposite conclusion. The data presented in tables I and 2 are 
in agreement with the work of Cobb and Sweetman so far as the influ- 
ence of potash on potato quality is concerned. The figures in the last 
column under quality rating make the best basis upon which to com- 
pare the influence of the various fertilizer ratios as to mealiness. The 
Colebrook fertilizer plots are much more favorably located in regard to 
climate for potato production than are the Chichester plots, and as 
will be noted, the quality of the tubers is uniformly higher. 

It will be observed that although a fertilizer ratio high in potash 
has the effect of reducing mealiness, such a fertilizer also shows an 
influence toward increased yields. In these tests nitrogen has shown 
only slight influence on yield and practically no effect on quality. The 
Colebrook and Chichester plots are carried on a three-year rotation of 
potatoes, oats and clover, with timothy added to clover at Colebrook. 
At Chichester the plot receiving no fertilizer produces the largest per- 
centage of mealy potatoes, but the tubers are small and the yield is low. 
The plot receiving no potash produces tubers next highest in quality 
and next lowest (no fertilizer plot) in yield. Omitting phosphoric acid 
from the fertilizer has had an adverse influence on yield and a beneficial 
effect on quality. On the other hand, a beneficial effect in cooking 
quality is observed where extra phosphoric acid is supplied. Samples 
Nos. I and 3 in tables 1 and 2 show this to be true. This is also sug- 
gested when a comparison of Nos. 2 and 4 of table 1 is made. The 
extra phosphoric acid in this test increased the cooking quality. The 
quality rating of No. 5 in table 1 indicates that something in basic slag 
has influenced potato quality adversely. It was observed that although 


TABLE 3.—Comparison of potato quality as influenced 
by climatic conditions 


No. | Fertilizer Treatment | Location Quality Rating 
1 Ton per Acre Broadcast 

1 | 4-8-7 Colebrook 93.4 
|g Chichester 84.65 

3 4-8-14 7 Colebrook | 80.95 
48-14 _ Chichester 77:3 

6 | “4-16-7 "Chichester 86.85 
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boron seemed to give a luster to the external suriace of the tuber, it did 
not improve the cooking quality. 

Table 3 is included to give a direct comparison between the quality 
of potatoes produced at Colebrook and of those grown at Chichester. 
The interesting thing shown here is that under the particular conditions 
of these tests the Chichester plots produced a lower quality potato where 
similarly fertilized. This table also shows that of the three direct fer- 
tilizer comparisons, the one which produced the highest quality tubers 
at Colebrook also gave highest quality at Chichester. 

The data presented show that cooking quality may be maintained 
without sacrificing yield when the proper ratio of plant food elements 
are present for the potato plants. It is entirely possible that the fer- 
tilizer ratios which gave the best results in these particular tests will 
not hold for other soils and climatic conditions. Furthermore, it is 
very likely that the ratios which have given best results in these tests to 
date may not continue to show so favorably in both yield and cooking 
quality because of the tendency for certain elements, particularly potash, 
to accumulate in the soil under heavy fertilizer treatment. 

It is evident that climate has a very pronounced influence on potato 
quality and that some definite mechanical standard must be used if real 
progress is to be made toward solving the problem of quality in potatoes. 
At the present time fair quality to one investigator may be good quality 
to another. The term is largely relative. 


SUMMARY AND CONCLUSIONS 


As a result of the numerous tests which have been conducted at 
the University of New Hampshire on the cooking quality of potatoes 
as influenced by fertilizers, we feel justified in concluding that : 

1. The fertilizer ratio has a pronounced influence on the cooking 
quality (mealiness) of potatoes. 

2. The fertilizer ratio can be varied so as to maintain high quality 
and high yields. 

3. Under conditions of these experiments fertilizers with rela- 
tively high potash ratios decrease cooking quality of potatoes. 

4. Extra phosphoric acid under the conditions of these experi- 
ments increases potato quality and yields slightly. 

5. A small amount of boron in the fertilizer seems to improve 
the general external appearance of the tubers but does not increase 
the cooking quality. 

6. Climatic factors may be as important as fertilizer ratios in 
determining quality. 
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BLUE TAG 


CERTIFIED SEED POTATOES 


Smooth Rurals (Pioneer Strain) 
Green Mountains Irish Cobblers 
Russet Rurals Katahdins 
Chippewas 
Limited Supplies Sebago and Houma 


Grown from tuber unitted foundation stock. Selected for high yields, 
type and uniformity. 
New York Cooperative Seed Potato Assn., Inc. 
GEORGETOWN, NEW YORK 


The responsible marketing agency of the best seed potato growers 
in New York 
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A BRAND 

FOR EACH 
CROP 


N’S LEADING FERTILIZER © 


AGRICO IS MANUFACTURED ONLY BY THE AMERICAN AGRICUL- 


TURAL CHEMICAL 


CO., BALTIMORE, MD.—BUFFALO, N. Y.— 
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New Jersey Certified 


Seed Potatoes 


Irish Cobbler Chippewa 
Jersey Redskins 
Katahdin 


For more than twenty years New Jersey certi- 
fied seed potatoes have proven to be vigorous, 
high yielding and, because of the size of the tu- 
bers, economical. Leading growers in Pennsyl- 


vania and New Jersey have demonstrated the 
value of this seed. 


List of Growers available. 


For information—Communicate with— 


PAUL B. MOTT, 
State Department of Agriculture, 
Trenton, N. J. 


BEAN 


SPRAYERS - DUSTERS - GRADERS - WASHERS 
FOR ROW CROPS 
IMPROVED CROPS -- INCREASE PROFITS 


4 Self-Propelled Sprayer 


Engine propels sprayer and 
|; Operates pump. Operator walks 
| behind and guides it. Turns 
: easily at end of row. Sup- 
‘ plies 6 nozzles with 300 pounds 
pressure. Holds 50 gallons of 
spray solution. Wheels and 
booms adjustable for various 
width rows. Suitable for cel- 
ery, onions, potatoes and other 
crops. 


Rubber Spool Grader 


The grader which grades more accurately, 
more gently and faster. Suitable for onions 
and potatoes. Well built, does good work 
and sells at a low price. Made in three 
sizes—hand model, intermediate power 
model, and large warehouse model. Ask 
for special literature. 


Bunch 
Vegetable Washer 


We are national sales 
agents for the Ameri- 
can Bunch Vegetable 
Washer made in sev- 
eral sizes and suit- 
able for all vegetable 
washing. These wash- 
ers do better washing 
in less time and elimi- 
nate several men, sav- 
ing wages and en- 
abling you to get 
your vegetables off 
earlier for market. 
Ask for literature. 


JOHN BEAN MFG. CO. 


LANSING, MICHIGAN 
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The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP. Atlanta, N. Y. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 9944% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 


MERCK CORROSIVE SUBLIMATE 


....HEAD START TO HEALTHY POTATOES 


OTHER MERCK CHEMICALS FOR THE GROWER 


Yellow Oxide Mercury * Formaldehyde * Copper Oxide Red 
Hormodin (Available in powder and liquid form) 


Hormodin is the root-forming chemical developed by 
The Boyce Thompson Institute for Plant Research, Inc. 


Write for descriptive literature 


MERCK &CO.INC. Manufacturing Chemists RAHWAY, pa 
NEW YORK PHILADELPHIA ST.LOUIS J 
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Potash 


Many potato growers will recall the critical 
shortage of potash salts brought about by the last 
war, when this country was dependent upon im- 
portations which were suddenly and completely 
terminated. The situation is now radically differ- 
ent. Potash supplies are adequate. During the 
intervening years, discovery of potash deposists 
in this country has led to the development of a 
domestic industry capable of expansion to meet 
the requirements of American agriculture. 


Make sure that your 1940 potato fertilizers con- 
tain plenty of potash. Potatoes are greedy feed- 
ers on this plant food. They remove from the soil 
more potash than nitrogen and phosphoric acid 
combined. For a good crop, soil and fertilizer 
must supply at least 200 lbs. of available potash 
(K,9) per acre. 


Ask your county agent or experiment station 
how much your soil will supply. Your fertilizer 
dealer or manufacturer will tell you how little it 
will cost to make up the difference. 


Write us for free information and 
literature on the profitable fer- 


tilization of other crops. 


American Potash Institute, Inc. 


Investment Building Washington, D. C. 
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TO-DAY EVERYWHERE 


AGE 


NORTH — EAST — SOUTH — WEST 
THE GREAT POPULARITY OF IRON 
AGE POTATO PLANTERS SWEEPS 

THE COUNTRY 


One, Two, Three and Four Row 


Assisted Feed and Automatic 
Seed Hoppers Interchangeable 


Convertible disc covering gangs for 
ridge covering or shallow covering in 
furrow. Shallow covering increases 
yield; due to quicker germination, bet- 
ter weed control and less severity of 
Rhizoctonia. 


The picker wheels have eight picker 
arms—always in plain view of opera- 
tor. Seed arms have two slender sharp 
steel picks. Two lengths of picks are 
furnished with each planter. Punc- 
tures made in seed are so small they 
are scarcely visible and will not destroy 
germination in case they strike an eye. 
The picks may be quickly changed to 
seven different positions to meet varia- 
tions in size of seed. We adjust the 
picks to fit the seed and not the seed 
to fit the picks. 


Fertilizer Placement 


Remember all Iron Age Planters, 
unless otherwise ordered, are 
equipped to place the fertilizer in 
bands 2” from the seed piece 
either on the level with it or a 
little below. This method has 
proven to not only be the safest 
but also produces the largest 
yields. 


Write for 
Bulletin 1236 


A. B. FARQUHAR CO., Limited, 122 DUKE ST., YORK, PA. 
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